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Abstract 
Although much has been written about knowledge management and information 
systems, there is little empirical evidence of their actual effect on organisational 
performance and their interrelationship. Aiming at addressing this gap, this thesis 
investigates the relationships between knowledge management capabilities, information 
and communication technologies (ICT) capabilities and organizational performance in 
SMEs. Drawing mainly on the knowledge-based view (KBV) theory, this study 
suggests that knowledge management capabilities and ICT capabilities are potential 
sources of competitive advantage and, thus, those firms possessing these capabilities 
will achieve superior organisational performance. Building upon the KBV and other 
complementary theories such as the dynamic capabilities and evolutionary theories, a 
conceptual model is developed, which a range of research questions and hypotheses 
emerge from. These hypotheses are tested on a sample of 159 manufacturer SMEs 
within the mechanical engineering sector and located in the UK, using diverse 
statistical techniques. The results suggest that knowledge management capabilities have 
a significant and positive impact on innovation, responsiveness and adaptability, while 
they barely influence on results such as success, market share, growth and profitability. 
On the other hand, both human and technical capabilities regarding ICT have an impact 
on all types of performance indicators. Interrelationships between knowledge 
management and ICT capabilities are found, supporting the idea of capabilities 
complementarity. The level of turbulence which firms undergo has also been found an 
important influence on innovation, responsiveness and adaptability. Based on these 
findings, practitioners and policy makers are given advice about which aspects they 
should focus on, in order to implement knowledge management practices and manage 
ICT successfully. This project has uncovered an important gap concerning the lack of 
research on knowledge management and ICT, separately and in conjunction, within the 
specific context of SMEs. Also, it has contributed to the KBV theory by providing 
practical evidence and offering an alternative operationalisation of knowledge 
management capabilities. 
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Chapter 1: Introduction 
The purpose of this chapter is to: 
(1) Introduce the reader to the thesis and examine the motives for undertaking 
this research 
(2) Introduce the line of thinking that the present research follows 
(3) Provide a brief statement of this research's objectives and expected 
contributions which include: 
" To integrate different organizational capabilities (knowledge management and 
ICT) into a single model 
  To assess and identify which practices in knowledge management should be 
prioritise in SMEs 
  To assess which ICT capabilities are essential for business success 
  To understand the impact of knowledge management and ICT in SMEs 
  To assess differences across organisational characteristics 
  To provide empirical contributions to the KBV theory, based on knowledge- 
based capabilities. 
  To contribute to the RBV operationalisation 
(4) Guide the reader in the structure and content of this thesis 
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1.1. Background: The New Economy 
The growing importance of knowledge management in last decade can be explained as 
a result of the changes in the business environment. 
The business arena has gone through many changes in recent years, resulting in a 
complex and uncertain business environment often called the new economy or network 
economy (Kelly, 1998). As Teece (1998a) recalls "advanced industrial economies have 
entered a new epoch" (p. 55). Harris (2001) describes it as "the `third industrial 
revolution', founded on new technologies rooted in computers and the potential of new 
information technologies" (p. 22). 
The marketplace has become global. The market boundaries and protections are being 
removed due to the increasing liberalization of the markets, resulting in fiercer 
competition. As a consequence of the reduced transportation costs and the increased 
and immediate availability of information, nowadays new products are easily copied by 
competitors and also quickly substituted by more sophisticated items. Thus, turbulence 
and instability have become the norm in business (Hitt et al., 1998; Kelly, 1998; 
Eisenhardt and Martin, 2000; Johnson et al., 2003). D'Aveni (1994) created the term 
"hypercompetition" to describe this new competitive situation. 
One of the factors that have induced this environment of instability is what is 
commonly called the "information revolution". Large amounts of information are 
quickly and easily available making it difficult or costly for firms to be able to select 
the appropriate pieces of information. Therefore, firms need to develop new capabilities 
in order to cope with information in a manageable way. It is remarkable the influence 
of the rapid development of information technologies on the information revolution 
both, in spreading information and in enabling firms to "digest" the great bulks of 
information available in a way impossible just a decade before. 
In the new economy the classical sources of competitive advantage are not distinctive 
any longer since, due to their tangibility, they are prone to be copied. According to 
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Drucker (1993), "increasingly, there is less return on the traditional resources, labour, 
land and (money) capital. The only - at least the main - producers of wealth are 
information and knowledge" (p. 183). This is why often the new economy is also named 
the knowledge economy: "The term " knowledge-based economy" stems from this fuller 
recognition of the place of knowledge and technology in modern OECD economies" 
(OECD, 1996: 3). Similarly, there are other popular terms such as "information 
economy" or "weightless economy" (Harris, 2001). 
In this environment, the range of available products has expanded since new kinds of 
products have appeared. Intermediate products are commonly exchanged. Furthermore, 
instead of raw materials, some firms process information and develop knowledge, 
producing intangible products such as intellectual property (IP) or services. The 
importance of IP has augmented due to the strengthening of the law since 1980 (Teece, 
1998a). Also, the creation of more sophisticated and complex products integrating great 
research efforts required a change in the IP regime. In parallel, the nature of work has 
changed and concepts as "knowledge workers" or "knowledge-intensive industries" 
have been created. 
Another consequence of market globalisation and businesses facing increasing pressure 
is the emergence of new ways of organizing. The traditional concept of value chain has 
been undermined (Augier and Teece, 2006; Teece, 1998a) by horizontal and vertical 
strategic alliances, joint ventures, etc. For example, the use of Internet has promoted the 
conceptual shift from value chains to value network (Ciborra and Jelassi, 1994; 
Fjeldstad and Haanes, 2001). Moreover, the pressure to minimise the time-to market is 
making outsourcing become a usual business practice (Ciborra and Jelassi, 1994; Dess 
et al., 1995). The boundaries of firms are becoming blurred. The basis of the new 
structures is networking. Customers, suppliers and even competitors are being 
integrated in the firms allowing new forms of collaboration. 
Indeed, the explosion and convergence of Information Technologies with 
Communication Technologies (ICT) has contributed to lowering traditional barriers of 
when and where work is done and value created. In this way firms may take full 
advantage of specialization, tax benefits and, indeed, a greater range of knowledge 
bases. The networked organisations might become highly virtual, since real time 
-3- 
communications in spite of their geographical dispersion are possible. The central role 
of ICT in the knowledge economy is widely recognised (OECD, 1996; Harris, 2001). 
Therefore, research on the critical issues involved in the best use of the available ICT is 
both timely and important. 
Not only have ICT converged, but classical disciplines are fusing efforts arising new 
fields of research such as "biomedicine", "mechatronics", "robochemistry", etc. (Teece, 
1998a). These new disciplines require further research and the adequate management of 
the different knowledge bases might be key. 
Another feature of the knowledge economy is labour mobility resulting from the 
obliged deregulation of the labour in the global marketplace (Dingwall, 1999). The 
accumulation of a greater number of working experiences is highly valued in the career 
ladder since firms might benefit from these experiences. However, seeing it from the 
opposite point of view, firms might lose valuable people and, together with them, their 
knowledge. As a result, the study of the ways in which individual knowledge can be 
integrated in the organisations has become critical. 
Although knowledge and knowledge management have existed at least since the era of 
the Ancient Greek philosophers, the structural changes in the economy explained above 
have highlighted the importance of knowledge and its management within the area of 
business strategy in the last decade. 
Nowadays the economy has adopted new characteristics never seen before and, in 
consequence, the theories hitherto have been applied might not be valid any longer. As 
Nonaka (1991) points, "in this environment, the only certainty is uncertainty" (p. 96). 
The economies are changing at an increasing rate, facing new challenges continuously. 
In consequence, organisations must be innovative, flexible and adaptive. Proper 
practices on knowledge management might enable firms to adapt and react with 
flexibility to uncertain and quick changes in the new economy. However, due to the 
complex characteristics of knowledge and its management, completely different from 
those of tangible resources, research on knowledge management is of critical 
importance in the knowledge economy. 
-4- 
1.2. Introduction 
Knowledge management has been explored from multiple disciplines (strategy, 
computer science, human resources management, etc. ). Although all of them have 
contributed to increase the understanding of knowledge management, there are some 
debates that still need to be addressed. 
First, the real impact of knowledge management and how to integrate it into the 
business processes is still under question. In spite of being widely recognised in the 
literature, the importance of knowledge for firms' competitiveness might not be readily 
visible for managers. This can explain the current "disillusionment" (Smith and 
McKeen, 2004) in relation to the expectations from knowledge management. On the 
other hand, over fifty percent of knowledge management initiatives fail (Call, 2005). 
This fact indicates that managers are confused about the way of incorporating 
knowledge management in their activities (Smith and McKeen, 2004). This confusion 
has made practitioners sceptical of the benefits of implementing knowledge 
management, thus there is an urgent need to demonstrate empirically how it can add 
value to firms and which factors should be taken into account in order to provide 
generalised guidelines, which will help practitioners to integrate knowledge 
management into their everyday work. 
Second, there is an ongoing debate on knowledge management about the role of ICT to 
provide competitive advantage and to enhance knowledge management. Initially, 
knowledge management projects concentrated on the development of new information 
and communication technologies (ICT). However, there is plenty of empirical evidence 
about failed applications of technologies for knowledge management purposes 
(Tsoukas and Mylonopoulos, 2004; Damodaran and Olphert, 2000). On the other hand, 
the usefulness of ICT as a means of supporting the management of knowledge has 
proved to be important by several researchers (Alavi and Leidner, 2001; Davenport and 
Prusak, 1998; Ruggles, 1998; Scarbrough et al., 1999). These contrasting views show 
that the understanding of how to take advantage of the potential of ICT is still vague. 
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Third, the lack of research on small and medium enterprises (SMEs) is striking. SME 
has received scarce attention in spite of their importance for the European 
competitiveness. They account for over 95% of the European businesses and they 
provide two thirds of the European employment (OECD, 2005). More understanding of 
the needs and problems of SMEs is critical. 
Therefore, the aim of this research is to explore the role of knowledge management and 
ICT in organisations. In order to examine the individual and combined contribution of 
ICT and knowledge management to organisations, their effect on organisational 
performance will also be assessed with the aim of providing useful insights on the 
application and interaction of knowledge management and ICT based on empirical 
evidence captured by a mailed survey. Finally, these issues will be considered in the 
context of SMEs and will contribute to the lack of research on this type of firms, 
essential for the European economy. 
The present research lies in the knowledge-based view (KBV) of the firm as theoretical 
basis. The KBV has emerged as a new stream of the resource-based view (RBV) which 
considers knowledge as the central resource of organisations and combines principles 
from other theories such as dynamic capabilities (Teece et al., 1997) and evolutionary 
theories (Nelson and Winter, 1982). 
Having a clear theoretical foundation and conducting a thorough review of the existing 
literature, the researcher develops constructs which are interrelated and form a 
conceptual model. This conceptual model will act as a guide for the data gathering, 
analysis and discussion throughout the entire study. 
Following this introduction of the general background of this research and the broad 
outline of the intention of the present research, this opening chapter discusses the 
objectives of this research and the research questions in section 1.3. Finally, section 1.4 
offers an overview of the structure of the thesis. 
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1.3. Research Objectives and Expected Contributions 
Based on the problems indicated above, this study aims to examine the relationships 
between knowledge management, ICT and performance in SMEs from a holistic and a 
balanced perspective. 
First, this research aims to integrate different organisational capabilities (knowledge 
management, ICT) into a single model, including technical, organisational and human 
aspects in order to assess how best they contribute to achieving competitive advantage. 
Separate investigations on knowledge management and ICT capabilities have been 
carried out but it is still missing a multidisciplinary integrative approach from the firm 
perspective within SMEs. Although knowledge management is not new, its study 
within the area of business strategy is recent and still under researched. 
Second, the present research aims to assess and identify which practices in knowledge 
management should be prioritised within SMEs. In spite of the theoretical promises of 
the value of knowledge management, firms have not experienced the results expected, 
which has created certain scepticism among firms. The overemphasis on ICT 
development might have led to this situation, but also the lack of understanding of the 
critical factors might have contributed. In order to approach knowledge management 
from a more managerial view, a practice-based view will guide the study of knowledge 
management. 
Third, this research also aims to clarify which information and communication 
technologies capabilities are vital for business success (Sambamurthy and Zmud, 
2000a) and to help organisations challenged to harness information and communication 
technologies in order to create new information and knowledge (Nonaka, 1988). Since 
these technologies are increasing both in number and in complexity, research to 
understand the relationship between ICT and knowledge management is increasingly 
critical. 
-7- 
Fourth, given the lack of research on SMEs, this research will contribute to our 
understanding of the value of knowledge management and ICT in SMEs since they 
might have different needs in comparison to larger firms due to their specific 
characteristics. Furthermore, differences across different contextual characteristics will 
be examined in order to identify different patterns regarding knowledge management 
and ICT practices depending on such characteristics. 
As a result of trying to meet the objectives highlighted above, other indirect 
contributions will be achieved. The present research will provide empirical 
contributions to the KBV theory. The research will also contribute to answering to the 
criticism that the RBV has not been sufficiently operationalised (Hoskisson et al., 
1999). The lack of operationalisation within the knowledge management area has also 
been spotted by Staples et al. (2001) They claim that more empirical research on 
knowledge management focused on the knowledge-based capabilities is needed, since 
this view may help to develop a new and more managerial approach. 
-8- 
1.4. Structure of the Thesis 
The structure of this thesis is presented over 9 chapters, which are organized as shown 
in Figure 1. This chapter (Chapter 1) introduces general background and the rationale 
of the thesis, objectives and expectations. 
Chapter 2 introduces and discusses the theoretical basis underlying the- present 
research, the knowledge-based view (KBV) of the firm. It explains how a more 
introspective approach such as the resource-based view has become necessary due to 
the inability to predict the dynamics of the new economy. Given the strategic role of 
knowledge in the new economy, the RBV has evolved towards the KBV, which starts 
standing out in the field of strategy. Apart from being a branch of the RBV, here the 
KBV also includes aspects from other theories such as dynamic capabilities, since it is 
assumed that resources and capabilities interact and shape each other. This chapter also 
justifies the adoption of the activity systems theory, as knowledge is created through 
interactions among all the organisational elements. Thus, the effect of knowledge 
management and information systems on the organisational performance, but also their 
interrelationship will be investigated adopting principles of the KBV. 
Chapter 3 aims to justify the approach towards knowledge management in the present 
study and how knowledge management will be researched here. First, an overview of 
the evolution of knowledge management since it emerged and its current state is 
commented. Knowledge management is a recent field in management; it just dates back 
to the early 1990s. A quantitative literature review of the field shows that knowledge 
management experienced its peak in the mid 1990s but currently is declining. The lack 
of experiencing the expected results, the over-emphasis on ICT development, the lack 
of practical approaches in the literature and the failure in researching knowledge 
management and ICTs from a socio-technical approach, have distorted the impact of 
knowledge management and the role of ICT in organisations. The conclusion is that a 
more practical approach is needed. In consequence, the present research adopts a 
practice-based view to study the knowledge management phenomena from a holistic 
point of view. This chapter also explains how this research has conceived KM and ICT 
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capabilities from a balanced and integrative perspective. In concluding, the examination 
of existing relevant empirical studies concerned with knowledge management and 
information systems from the capabilities perspective, demonstrates the contributions 
of this research to the fields. 
Chapter 4 discusses the nature of SMEs, their importance, their characteristics and their 
strengths and weaknesses compared to larger firms. Their most appreciated strength is 
flexibility, while their main weakness is their lack of resources. In spite of their 
importance for the European economy, SMEs remain under-researched, especially in 
the area of knowledge management. Therefore, this research will contribute to filling in 
this gap. Further discussion regarding knowledge management and information and 
communication technologies in SMEs takes place. Also, the chapter highlights the 
importance of the mechanical engineering and machine sector in the UK. 
Chapter 5 seeks to make clear the aims and objectives of the present research. Drawing 
on the existing literature presented in Chapter 3, different themes and ideas converge 
into specific research questions and hypotheses, reflected in a conceptual model. The 
valuable contributions of this study to theory and practice are discussed. Afterwards, 
the measurement of the different constructs involved in the present research is 
presented. 
Chapter 6 presents and discusses the methodological issues behind this study. The 
methodology design process is fully explained, from the philosophical issues to more 
practical aspects. After justifying the epistemological position of the researcher, the 
goals of this research and the process of reasoning are explained. It continues to explain 
the methodology and methods employed here: among others, issues related to mailed 
surveys such as the sampling method, the response rate or the questionnaire 
development, are discussed. 
Chapter 7 is the first chapter of results. This chapter deals with descriptive statistics and 
simple bivariate analysis, that is, analysis limited to two variables. First, the general 
characteristics of the sample firms are described, followed by a second section about 
the analysis of the organisational performance indicators. After descriptive statistics on 
the current state of knowledge management practices and variables regarding ICT, and 
-10- 
their relationship with organisational performance, are commented. The results give us 
insightful overview of the possible future results regarding KM capabilities. 
Chapter 8 presents the statistical results of several multivariate statistical analyses, that 
is, using more than two variables simultaneously with the aim of analysing the 
relationship between dependent and independent variables, that is, performance and 
KM and ICT capabilities respectively. The techniques employed are factor correlation, 
partial correlations, regression analysis and canonical correlation analysis. As a result, 
the hypotheses and research objectives presented in Chapter 5 are addressed and 
discussed in relation to the existing theory and empirical researches reviewed in 
Chapters 2 and 3. 
Chapter 9 ends up this thesis by drawing the conclusions of the present research based 
on the revision of the objectives defined in Chapter 5. Furthermore, the theoretical and 
practical contributions of the present research for academics, practitioners and policy 
makers are discussed. Finally, the chapter goes over the limitations of this research, 
which points to possible future research directions. 
-11- 
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Chapter 2: Knowledge-Based View Of The Firm 
The purpose of this chapter is to: 
(1) Present a synthesis of the evolution of strategic theories or approaches with 
the aim of providing an understanding of the origins of the knowledge- 
based view 
(2) Critically evaluate the strengths and weaknesses of the resource-based 
view and of the knowledge-based view 
(3) Define the position and assumptions of the present research in relation to 
the theoretical basis 
(4) Outline and justify some of the contributions awaited by this thesis as a 
result of the critical evaluation of the theory 
13 
2.1 Introduction 
This chapter aims to introduce and discuss the theoretical basis underlying the present 
research, the knowledge-based view (KBV) of the firm, which combines principles of 
dynamic capabilities and evolutionary theory. The KBV of the firm is central in this 
research since it assumes that knowledge and capabilities are the source of differential 
organisational results. The dynamic capabilities approach is included given that the 
present research is based on the assumption that knowledge is not a static concept but 
its real value should be assessed in practice. The dynamic capabilities approach also 
claims that organisational capabilities interact between each other, hence, the 
relationship between knowledge management capabilities and information and 
communication technologies capabilities will be examined. Furthermore, this research 
considers that capabilities evolve over time and they are shaped by the organisational 
history and contextual factors. Therefore, the evolutionary theory is also embraced. 
This section will demonstrate the appropriateness to investigating the effect of 
knowledge management and information systems on the organisational performance, 
but also their interrelationship. 
The chapter begins by describing the nature of the current economy. The changes 
happened in the economy in last decades are reviewed since these have promoted the 
shift from the traditional strategic approaches based on the firm positioning within the 
market, to more introspective strategic approaches such as the resource-based view and 
dynamic capabilities. Furthermore, the new conditions of turbulence and harsh 
competition have made knowledge turn into a strategic source of competitive 
advantage. The strategic role of knowledge in the new economy has promoted the 
development of the KBV as a theory. Such theory originally derives from the resource- 
based view (RBV), so its evolution over time until today will be presented and critically 
evaluated with the aim of justifying the adoption of the KBV as the theoretical basis of 
the present research. 
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2.2 Towards the Knowledge-Based View of the Firm 
Introduction 
Strategy is a rather new field within management since it only dates back to the 1950s. 
Those from the mechanistic perspective argue that strategy is a means of allocating 
resources to a unique position (Quinn, 1980; Porter, 1985). However, this study 
supports that the main objective of strategy is to explain the difference in performance 
among organisations (Caves, 1980; Rumelt et al., 1991), since it is a useful indicator of 
how well organisations are co-aligned with the environment (Chakravarthy, 1986; 
Farjoun, 2002). 
The field of strategy has evolved along the last 50 years, developing different schools 
of thinking. According to Mintzberg and Lampel (1999), ten schools of strategy 
formation can be distinguished (design, planning, positioning, entrepreneurial, 
cognitive, learning, power, cultural, environmental and configuration). See Mintzberg 
and Lampel (1999) for a comprehensive discussion. Here it is worth pointing at the 
main problem in the field of strategy: its fragmentation (Sanchez and Heene, 1997). 
These different schools derive from different disciplines and, thus, concentrate on 
different issues and levels of analysis. Mintzberg and Lampel (1999) call for a more 
integrative approach in strategy formation. The researcher supports that the knowledge- 
based view (KBV) of the firm might be an attempt to do so. As the focus of this thesis 
is the KBV, the chapter will commence with a discussion as to how the strategy field 
evolved through different stages, such as the resource-based view or dynamic 
capabilities, until the development of the KBV. 
Preceding the RBV 
In the 70s and 80s strategy literature is mainly based on Industrial Organisation 
economics (Hoskisson et al., 1999). Porter (1980) with his generic strategies and five 
forces models is one of the most famous representatives of the Industrial Organisation 
economics. He develops mechanistic explanatory models which prescribe plans of 
action for the long term according to the position of the firm within the market. Its 
focus is on the industry structures rather than on the firm. The firm is addressed as a 
"black box" which differentiates from other firms depending on their ability to manage 
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mobility and entry barriers to the market. This is the reason why sometimes this theory 
is also denominated as the market-based view (MBV). The frameworks developed 
within the MBV have been very popular (perhaps excessively) and still today Porter's 
five forces model is taught as one of the basic principles in strategy. 
However, this approach assumes that there is equilibrium and that the market works in 
perfect conditions of competition. It is based on the assumption that the world is stable 
and predictable (Farjoun, 2002). Given the increasing speed of global competition and 
technological change of the modern economy, markets are highly uncertain, so the 
contributions of the MBV seems to have lost its value over the time. Therefore, if 
markets are unpredictable due to their increasing turbulence, it seems reasonable to 
shift the focus of attention from the external environment to the internal environment, 
that is, the firm. As a consequence of the environmental unpredictability or, simply, of 
the swing of the pendulum in strategy management (Hoskisson et al., 1999), strategy 
takes up a more introspective focus in the 80s, adopting philosophies which aim at 
opening up the "black box" and improving the internal functioning of the firms. Even 
Porter himself with his value chain concept seems to agree with this shift. Strategy 
shifts the focus of attention to the functional level, adopting popular philosophies such 
as Total Quality Management (TQM) and Business Process Reengineering (BPR). In 
fact, an alternative approach to the MBV based on behavioural and organisational 
perspectives and in tune with the RBV already existed within the strategy literature 
since the 1950s. However, it had remained unconnected and overlooked by the 
mainstream of economic strategy, the MBV (Teece, 1998a). 
In the 1990s the resource-based view (RBV) becomes increasingly influential as it 
agrees with the desired introverted approach but at an organisational level. But more 
importantly, the RBV became more important following economic depression in the 
early 1990s and a shift in the economy from a proliferation of demand over supply in 
the 1960s, 1970s and early 1980s to a proliferate of supply over demand in the early 
1990s. This meant that firms had to compete harder for customers and for increasingly 
scarce and costly resources. 
Since the resurgence of the RBV, further developments of the theory have appeared in 
order to cope with its original weaknesses. Next section will address them. 
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Origin of the RBV 
One of the obiectives of the present research is to empirically test the effect of the 
internal composition of firms in terms of knowledge related- and ICT related- resources 
and capabilities on the organisational performance. This objective comes out of the 
following line of thinking. Although there are some precursors such as Selznick (1957) 
with his idea of "distinctive competences", it was Penrose (1958) who established the 
foundations of the resource-based view as a theory, conceiving firms as bundles of 
productive resources. In her book "The theory of the firm" Penrose claims that the basis 
to compete resides in the heterogeneity of the internal composition of the firm, unique 
for each firm due to the unique starting conditions and evolutionary paths of each firm. 
However, in spite of the innovativeness of this theory at that time, until recently it has 
not received sufficient attention. In fact, several authors (Wernerfelt, 1984; Rumelt et 
al., 1991; Barney, 1991) have supported the idea that internal analysis of the firms 
accounted for more variance in performance than the industry effects in the last 
decades. 
"Resources" is the keyword of Penrose's definition of firm. However, the RBV lacks 
commonly agreed terminology and definitions of resources. In this study we support the 
definition given by Wernerfelt (1984): 
"Those attributes of a firm's physical, human and organisational capital that do 
enable a firm to conceive of and implement strategies that improve its 
effectiveness and effectiveness" (p. 171) 
Physical capital includes tangible resources such as financial resources, technology, 
machinery, etc. On the contrary, human capital and organisation capital are intangible 
resources. Human capital deals with expertise, skills, relationships, etc. while 
organisational capital with issues such as structure, processes, culture, reputation, etc. 
In some cases, different types of resources are interrelated among each other. For 
example, physical technology, a tangible resource, is intrinsically linked to intangible 
resources such as social relations, culture, etc. 
Many types of resources have been distinguished within the literature (Sanchez and 
Heene, 1997; Collis and Montgomery, 1995; Grant, 1991; Teece et al., 1997). The 
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framework suggested by Maier (2004) is presented here (Figure 3), given its 
comprehensiveness and its linkages to competitive advantage. 
However, not the simple possession of resources might provide with competitive 
advantage. Given the current harsh competition, resources might be copied and/or 
transferred by competitors almost immediately. Therefore, resources should aim to 
facilitate sustained competitive advantage. With this aim, different taxonomies of the 
criteria that resources should meet are provided in the literature (Hamel and Prahalad, 
1994; Barney, 1991; Grant, 1991; Peteraf, 1993). The most commonly addressed within 
the literature are shown in Figure 2. 
Value 
Rareness 
Imperfect inimitability 
" History dependent 
" Causal ambiguity 
" Social complexity 
Imperfect substitutability 
Peteraf (1993) 
Heterogeneity 
Ex ante limits to competition 
Imperfect mobility 
Ex post limits to competition 
Figure 2: Resource features to achieve sustainable competitive advantage 
The main idea underlying the above criteria can be summarized as "sustained valuable 
uniqueness". Uniqueness refers to the fact that if a resource is widely available cannot 
differentiate firms among each other. Unique resources must be rare and heterogeneous 
and can derive from ex ante limits to competition (e. g. economies of scales, unique 
location). But this rareness must be preserved from being copied or transferred by 
competitors and, thus, lose its uniqueness feature. In consequence, rare resources must 
also be non-substitutable and imperfectly mobile, that is, difficult to be replaced or 
transferred in order to be sustainable over the time. Sustainability might depend on ex 
post limits to competition such history dependence (e. g. brands, technological know- 
know), causal ambiguity or social complexity (e. g. organisational culture). Williamson 
(1975) refers to asset specificity in order to assess the lack of transferability of assets 
intended for specific use in a given transaction to other uses. He claims that asset 
specificity can be in three forms: site specificity, physical specificity and human asset 
specificity. These three aspects are equivalent to imperfect inimitability and imperfect 
substitutability due to location, specific uses and human skills related to the assets. 
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Finally, a resource might be sustainably unique but not provide any value with respect 
to the competitors. Therefore, a resource must be also valuable. However, it must be 
noticed that the assessment of the competitive superiority of resource must be carried 
out according to the market conditions and that the resource value might be eroded by 
time and hard competition (Rumelt, 1984). This situation has been named as time 
diseconomies by Dierickx and Cool (1989). 
Wade and Hulland (2004) integrate the two classifications of criteria explained above 
within the following framework (Figure 4): 
itive Advantage Phase 
which 
time 
Productive use of 
firm resources leads to 
which are... Short term 
-valuable competitive 
advantage 
-rare 
-appropriate 
Ex ante limits to competition 
Is sustained over time 
due to resource... 
-imitability 
-substitutability 
-mobility 
Ex post limits to competition 
Value ... sustain... 
, Low substitutability 
Rarity 
... sustain... 
Low mobility 
Low imitability 
(Source: Wade and Hulland (2004)) 
Figure 4: Getting sustainable competitive advantage from resources 
In general, intangible resources are keener to meet the previous requirements, since 
they are more likely to provide competitive advantage. In contrast, the possession of 
tangible resources might be a matter of availability of financial resources. According to 
Itami and Roehl (1987), "invisible" resources are more likely to be the only real source 
of competitive advantage that can be sustained over time. These resources are 
unattainable with money alone and consume time to be developed. Furthermore, their 
history dependence, causal ambiguity and social complexity make them difficult to be 
imitated or transferred. 
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The increasing significance of intangible resources has stimulated the recent 
convergence of RBV and knowledge management, emerging as a sub-stream of the 
RBV, the Knowledge-based View (KBV) (Kogut and Zander, 1992; Grant, 1996; 
Spender, 1996; Hoskisson et al., 1999; Eisenhardt and Martin, 2000; Eisenhardt and 
Santos, 2002; McGee and Thomas, 2004), which focuses on a specific resource inside 
the firm: knowledge. 
Nevertheless, in spite of its useful insights, the RBV has been often criticised because 
of overlooking the market conditions (Priem and Butler, 2001). This research takes into 
account this critique and limits its focus to SME manufacturers within a unique sector, 
the mechanical engineering and machine sector. While the environmental models focus 
on the external consistency of the firm with the market conditions in excess, the RBV 
also narrowly concentrates on the internal consistency between strategy and the 
organisational elements (Farjoun, 2002). However, resources interplay with the market 
forces, thus the RBV should not be a pendulum swing to the opposite direction of the 
MBV but an integration of the environmental and the internal focus (Collis and 
Montgomery, 1995). In order to diminish this downside of the RBV, Barney (2001) 
suggests that any good research must begin by analysing the market since it will 
establish whether different resources are valuable or not. 
Interestingly, another weakness of the RBV is its assumption of economic equilibrium 
(Priem and Butler, 2001), so criticised within the MBV, but with an inward focus. The 
topic of knowledge management itself overcomes this weakness since knowledge 
management should be assumed as an ongoing and dynamic process which constantly 
matches the markets' needs. However, the original assumption of the RBV was the 
opposite. Penrose (1958) supports the idea of disequilibrium, flexibility, organisational 
learning, among others. As Foss (1999) points out, there have been misleading 
interpretations of the masterpiece of Penrose's theory of the firm. In reality, her 
approach was towards a more dynamic view of the firm, in constant adaptation, in order 
to cope with the changes of the uncertain world. Within this line, Nelson and Winter 
(1982) describe competition as a dynamic process which involves uncertainty and 
disequilibrium. 
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Developing the RBV: the notion of Capabilities 
In the present research a comprehensive view of capabilities associated to knowledge 
management and ICT is adopted. Technology is usually studied as a technical and 
tangible resource, however the present study evaluates ICT capabilities from a holistic 
view, including the human skills and capacities associated to ICT. In this way, it will be 
possible to estimate the real value of information systems as a capability. 
The stance taken in this thesis is that capabilities are embedded in organisational 
routines and process. Thus, this research aims to contribute to filling in the existing gap 
in the literature, by paying attention to the organisational processes and practices within 
the firms in relation to knowledge management and ICT. However, not only the content 
of these processes will be studied, but also the format in which these practices take 
place (e. g. formal vs. informal means). The theoretical justification for adopting this 
stance derives from the evolutionary theory. As seen in the previous section, an initial 
development on the RBV adopts a non-appropriate static view of the resources (Priem 
and Butler, 2001). Indeed, the possession of particular assets does not imply that full 
use of them is made, or what is more, that they are used in the same way in all the 
cases. Using Penrose's terminology, the uniqueness of resources comes from their 
service. 
For example, the fact that two firms possess the same information technology does not 
imply that this will add value to firm to the same extent. Individuals' skills to use them, 
managerial skills, organisational issues such as structure, and previous experience in 
dealing with information technology would determine the impact of such technology on 
the organisations. However, information technologies are usually considered from the 
technological point of view, forgetting all the intangible and tacit aspects involved (see 
Figure 4 (Maier, 2004)), where technology appears as a tangible resource). Information 
systems capabilities should be addressed by taking into account all the tangible and 
intangible resources involved. For example, such information systems resources are 
comprehensively classified by Powell and Dent-Micallef (1997) as human resources, 
business resources and technology resources. The RBV has indeed uncovered the 
strategic value of information systems resources by opening the view of information 
22 
system within firms (Wade and Hulland, 2004), including not only technical issues but 
also organisational and behavioural aspects which are determinant in the impact of 
information systems in organisations. 
The need for adopting more comprehensive view of resources is consistent with the 
idea of capabilities defended by Amit and Schoemaker (1993), who argue that the 
value of resources does not reside in the resources themselves but in their utilization, in 
the way they are deployed. Therefore, capabilities can also be seen themselves as 
intangible resources. In fact, although resources and capabilities are conceptually 
different, both terms are usually used interchangeably. This has contributed to the 
terminological confusion in the RBV, where abundant terms have been created 
(resources (Barney, 1991); assets (Williamson, 1975; Teece and Pisano, 1994); firm 
attributes (Wernerfelt, 1984); (core) capabilities (Grant, 1996; Amit and Schoemaker, 
1993), dynamic capabilities (Teece and Pisano, 1994; Eisenhardt and Martin, 2000), 
core competences (Hamel and Prahalad, 1994), search routines (Nelson and Winter, 
1982), distinctive competences (Selznick, 1957)) 
Capabilities are unique in themselves since they are highly path-dependent. That is, 
past experiences, the events through which the firm has undergone shape the way in 
which a firm behaves and, as a result, its capabilities. According to Helfat and 
Raubitschek (2000), capabilities have a life cycle (founding, development and maturity) 
determined by selection of events. The unique history of every firm makes capabilities 
difficult to be copied and, in consequence, a potential source of sustainable competitive 
advantage. 
This research will investigate the organisational processes and di ering practices 
regarding knowledge management within the firms and relate this to organisational 
performance, since this is an issue where the literature shows a lack of other published 
research. The importance to do so is that capabilities are intimately related to the 
evolutionary theory of economic change proposed by Nelson and Winter (1982). They 
believe that organisations slowly adapt to the changes in the environment according to 
the organisational routines, which are socially constructed knowledge accumulated by 
experience. The experiential learning provides firms with search and renewal 
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capabilities which will be the key to adapt to future changes. Thus, unlike resources, 
capabilities are embedded in the organisation and its processes (Makadok, 2001) or 
routines (Eisenhardt and Martin, 2000). As a consequence of the attempt to understand 
the renewal phenomena, strategy is shifting the focus to the micro-dynamics of 
organisational processes (Johnson and Bowman, 1999). In fact, some scholars have 
even proposed a new stream of the RBV, the "practice-based view". Antonacopoulou et 
al. (2005) criticise that, although operational practices enact the organisational renewal, 
they are not receiving due attention. Indeed, sometimes they are ironically addressed 
from a static perspective (e. g. Majumdar, 2000). 
In a similar vein, Chandler (1990) states that organisational capabilities are also 
embedded in the organisational structures, since the coordination of resources often 
affects the hierarchy and the management of the firm. Therefore, the present study will 
also investigate whether the organisational structure and structural aspects such as 
internal turbulence, control and centralization have a differentiating effect on the 
results. 
Dynamic Capabilities 
Given their intrinsic interrelationship, the achievement of sustainable competitive 
advantage might come from the synergistic interaction among capabilities and 
resources (Andreu and Ciborra, 1996). Resources and capabilities might complement 
among each other, creating co-specialized assets (Teece, 1982). This interaction 
phenomena might be the source of firm heterogeneity (Dierickx and Cool, 1989). 
Indeed, the fit between key resources might be the determinant of differences in 
organisational performance (Whittington et al., 1999). 
Teece et al. (1997) introduce the concept of dynamic capabilities which they define as 
"the ability of firms to integrate, build, and reconfigure their resources and 
competencies over time" (p. 516). This ability developed over time is part of the 
organisational renewal process and might be the source of sustainable competitive 
advantage in the current dynamic and complex environment (Teece, 1998a). 
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Teece et al. (1997) stress that competences should not be replicable and imitable. For 
example, tacitness, firm-specific history, observability of the technology or the 
organisation, and regional forces are some of the factors that make replication and 
imitation of dynamic capabilities difficult. Nevertheless, revisiting the criteria proposed 
by Barney (1991) (valuable, rare, inimitable, and non-substitutable), Eisenhardt and 
Martin, (2000) state that competitive advantage derives from valuable, somewhat 
somewhat rare, equifinal, substitutable, and fungible dynamic capabilities, since 
"Although dynamic capabilities are idiosyncratic in their details and path dependent in 
their emergence, they have significant commonalities across firms (popularly termed 
'best practice')" (p. 1105). 
One of the contributions of the dynamic capabilities is the fact that resources are treated 
as part of bundles of resources, rather than the approach of the RBV of considering 
them as singular distinct factors (Black and Boal, 1994). Firms should be conceived as 
systems where resources and capabilities are interactively interrelated with the aim of 
carrying out the firm objectives (Sanchez and Heene, 1997). Therefore, resources and 
capabilities should be considered jointly due to their interactions. In fact, firms achieve 
their objectives by organizing the use of their own resources together with the resources 
acquired from outside (Penrose, 1958). 
The aim of the present research is to empirically research the interrelationship and 
complementarity between knowledge-based capabilities and ICT capabilities by 
adopting the dynamic capabilities approach. In this way, this research will also 
contribute by offering some empirical rounding of the RBV (Priem and Butler, 2001); 
(Eisenhardt and Martin, 2000). Within this line of reasoning, the study of how different 
capabilities can complement and interact synergistically might give very useful 
insights. For example, the combination of technical and human capabilities is supported 
by Hamel and Prahalad (1994) who argue that organisational capabilities are "bundles 
of skills and technologies rather than a single discrete skill or technology" (p. 223). 
Regarding knowledge management, it seems reasonable to adopt a socio-technical 
systemic approach and study in detail its interrelationship with information and 
communication technologies, since they can support knowledge management 
processes. Although usually information systems do not directly contribute to gaining 
sustained competitive advantage, it might exert strategic influence in supporting and 
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complementing other resources, such as knowledge. In spite of this, the interdependent 
role of information systems resources with other resources remains largely unknown 
(Wade and Hulland, 2004). In order to empirically research the interaction between 
knowledge management and ICT capabilities. The dynamic capabilities approach based 
on observed best practices is adopted in the present research. According to Eisenhardt 
and Martin (2000), dynamic capabilities are identifiable and specific routines, thus they 
cannot be accused of being "tautological, vague and endlessly recursive" as Priem and 
Butler (2001) state. 
As said before, the present research will study firms within a unique sector, the 
mechanical engineering and machine sector. The search for commonalities in practices 
across firms within the same sector is appropriate since the external environment is 
controlled to a certain extent. Regarding the external environment, Eisenhardt and 
Martin (2000) state that the nature of dynamic capabilities varies according to the 
dynamics of the market. While moderately dynamic markets require dynamic 
capabilities traditionally conceived as routines, high dynamic markets demand more 
experiential and unstable processes based on learning. 
The theory of dynamic capabilities overcomes another criticism to the RBV: its focus 
on the factors which allow the protection of resources within the organisations instead 
of on how to facilitate the development of new capabilities. Dynamic capabilities are 
the main source of learning and innovation, thus, of organisational renewal. According 
to Kogut and Zander (1992), combinative capabilities are the source of continuous 
innovation. Firms must engage themselves in constant transformation and 
retransformation (Teece, 1998b). In fact, dynamic capabilities emerge as the result of 
the RBV embracing the organisational learning theory (Antonacopoulou et al., 2005). 
Bowman and Ambrosini (2003) go further in the analysis of how new capabilities are 
developed and propose six modes of resource creation: reconfiguration of support 
activities, reconfiguration of core processes, leverage of existing resources, 
encouraging learning, provoking learning and creative integration. Most of these 
activities are key issues in knowledge management and organisational learning, so they 
are covered by the knowledge-based view of the firm (KBV), which can be seen as an 
extension of the dynamic capabilities theory. 
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To summarize, the aim of the RBV and, in consequence, of the KBV is "to attempt to 
explain and predict why some firms are able to establish positions of sustainable 
competitive advantage and, in so, earn superior returns" (Grant, 1996: 110). Given the 
interaction among resources and capabilities, the dynamic capabilities approach is 
required in the investigation of their relationships and their effect on organisational 
results. However, although theoretically widely accepted, empirical foundations (Priem 
and Butler, 2001; Eisenhardt and Martin, 2000) are still needed in order to corroborate 
the theory. As seen before, there are some critiques to the RBV that need to be more 
developed. This research will contribute to the empirical grounding of the KBV theory. 
The knowledge-based view (KBV) of the firm 
Although the origin of the KBV as a theory in itself is commonly attributed to Grant 
(1996) and Spender (1996), Penrose was the precursor of such theory and that, in fact, 
it might be the approach that the RBV should have adopted initially. She highlights the 
need for, apart from accumulating productive knowledge, creating and managing it in 
order to get the flexibility needed to cope with the world uncertainty and enable the 
firm growth. However, her claim for organisational learning as an evolutionary 
discovery process has been overlooked by the RBV (Spender, 1996; Foss, 1999). 
Although Penrose's (1958) primarily propose a theory of the growth of the firm, this 
study will test the influence of knowledge management capabilities and ICT capabilities 
on a broad range of performance indicators, including growth, profitability, success, 
market share, innovativeness, responsiveness and adaptability. The justification of this 
assumption lies in the idea that strategy aims to explain difference in firm performance. 
Therefore, a comprehensive measure of performance is required in order to assess in 
what aspects of performance knowledge management and ICT are more influential. 
Also, Nelson and Winter (1982) advance the foundations of the KBV conceiving firms 
as repositories of knowledge which are memorized in organisational routines embedded 
in techno-administrative systems. 
The KBV has emerged as the result of accepting knowledge as the main strategic 
resource of the reviewed RBV, which adopts a more dynamic and systemic perspective. 
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Grant (1996) defines firms as social communities whose essence is their organisational 
capabilities to integrate multiple knowledge bases and creates the term the knowledge- 
based view in order to emphasise the central role of knowledge in the RBV theory. The 
KBV suggests that capabilities and knowledge form the basis for differential firm 
performance since they transform individual and social expertise into economically 
valuable products (Hoskisson et al., 1999). 
However, knowledge possesses different features compared to the traditional strategic 
resources. Knowledge is a complex and ambiguous concept which abundant definitions 
in the literature have tried to describe (Nonaka and Takeuchi, 1995; Davenport and 
Prusak, 1998; Tsoukas and Vladimirou, 2001, etc. ). These definitions range from more 
philosophical to more pragmatic perspectives. However, there are two groups of 
knowledge dimensions universally agreed. First, we address the distinction of tacit and 
explicit knowledge, drawn by Polanyi (1966). This regards to the fact that a dimension 
of knowledge, named tacit knowledge, is highly personal, to the point that the person is 
unaware of it. As a consequence, tacit knowledge is difficult to be formalized and 
shared, in contrast to explicit knowledge, which can be articulated. Despite being 
simple to be understood, this epistemological distinction is extremely important when 
managing knowledge. Explicit knowledge may be articulated, and therefore, copied or 
transferred easily. Therefore, explicit knowledge might result a required but not 
distinctive resource in organisations. On the contrary, due to the unconsciousness 
characteristic of tacit knowledge, this kind of knowledge is difficult to be captured or 
imitated, so it might be a potential strategic source of competitive advantage. However, 
this fact also impedes the measurement of tacit knowledge. Hence, this study opts for 
op rationalising tacit knowledge indirectly by assessing the obiects and processes 
where it resides or is created. 
The second set of dimensions is based on the place where knowledge resides. 
Knowledge can be individual or collective. Individual knowledge is the knowledge 
possessed by individuals and refers to cognitive issues (e. g. individuals expertise and 
skills). On the other hand, organisational knowledge refers to the knowledge commonly 
shared within the organisation, that is, a collective understanding. Organisational 
knowledge is shaped by the organisational routines, symbols, behavioural norms and 
values, etc., that is, the organisational culture, which has been developed over time and, 
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thus, is distinctive of the firm. It is remarkable that organisational knowledge is highly 
path-dependent since it accumulates the experiences and knowledge gained along the 
organisation history, which is embedded in the organisational routines (Nelson and 
Winter, 1982). As a result of the increased organisational knowledge through 
experience, the absorptive capacity of the firm grows (Cohen and Levinthal, 1990), 
being absorptive capacity defined as "the ability of af rm to recognize the value of new, 
external information, assimilate it and apply it to commercial ends" (p. 128). Given the 
abundance of information and the need for quick responses to the market, absorptive 
capacity has become an strategy issue, for example in technology transference (Teece, 
1998a). Organisational routines embedding organisational knowledge might be explicit 
in written procedures and norms, or implicit in the organisation's culture (Nelson and 
Winter, 1982). In Barney's (1986) terms, organisational culture is a valuable, rare and 
imperfectly imitable. Furthermore, the strategic importance of organisational 
knowledge has aroused in the current economy, due to the mobility of individuals, 
together with their experiences. Therefore, the analysis of the factors influencing the 
development of organisational knowledge is of critical importance to firms and the 
present study aims to contribute to our understanding of these factors. 
Logically, there is a dual interaction between the levels of knowledge, individual and 
organisational knowledge. For example, the cognitive process of decision making 
which managers and entrepreneurs exert, is highly shaped by social processes. The 
success of decision making depends on how the organisation understand the 
environment. Also, managers might be the key to break the learning rigidities of the 
firm. From the point of view of the firm, several levels of interactions between different 
knowledge bases can be identified (interactions of individuals and groups within the 
firm, between firms and suppliers, between firms and customers, and between firms and 
competitors/co-operators (Sanchez and Heene, 1997)). The interaction between the 
different levels of the firm is also supported by Dosi et al. (2000). They argue that 
individual behaviour has consequences at the organisational level. Hence it seems 
reasonable to analyse all the levels of the firm, despite the fact that the firm is the target 
of research. 
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When reviewing the different taxonomies for knowledge developed in the literature, 
Spender (1996) highlights the controversy of such the concept. He claims for a clearer 
epistemology in order to have the appropriate foundations for the new theory. Having 
this objective in mind, he proposes a framework to explain the different types of 
organisational knowledge (see Table 1) which combines the two sets of dimensions 
explained above. In consequence, different knowledge-based theories for each type of 
organisational knowledge might be necessary. 
Individual Social 
Explicit Conscious Objectified 
Implicit Automatic Collective 
Table 1: Types of organisational knowledge 
(Source: Spender (1996)) 
The approach adopted in the present research concentrates on examining all types of 
organisational knowledge, with special emphasis on collective knowledge. According 
the terminology of Nelson and Winter (1982), automatic knowledge corresponds to 
skills, while collective knowledge to routines and, as said before, this study will 
investigate the practices and routines carried out within firms, in relation to knowledge 
management. Indeed, collective knowledge, which is socially constructed, is embedded 
in the organisation routines and culture and forms the basis for communication within 
organisations since they provide the grounds for a common understanding (Nonaka and 
Takeuchi, 1995). While for other knowledge types, agency theory or institutional 
theory would be more suitable, the most appropriate theory to study collective 
knowledge should mainly focus on the processes of knowledge creation (Spender, 
1996). 
Within this line of thinking, Nonaka and Takeuchi (1995) propose a theory for 
knowledge creation based on four modes of dynamic interplay between the different 
types of knowledge: socialization, externalisation, combination and internalisation 
(SECI). They suggest that the establishment of a "ba" is essential for knowledge 
creation. "Ba" is defined as a common place or space for creating knowledge. Four 
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types of "ba" corresponding to the four modes of knowledge creation are identified: 
originating "ha", interacting "ba", cyber "ha". exercising "ba". Socialization takes place 
in the originating "ba" and involves transforming objectified knowledge into collective 
by sharing experiences among individuals and thus. developing a shared culture. In the 
interacting "ha", the concern is about making the implicit knowledge of individuals 
conscious by articulating it through dialogue and collaboration. This process is named 
externalisation. Combination refers to the development of explicit organisational 
knowledge from explicit knowledge of individuals. Due to the great importance of 
information systems in enabling the combination process, the place in which takes 
place is called cvber "ba ". Finally. internalisation involves the assimilation of social 
explicit knowledge by individuals in the e. vercising "ba" through practicing and 
experimenting. 
These processes are interrelated in a dynamic and iterative way, creating what is called 
the spiral of organisational knowledge creation (see Figure 5). 
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Figure 5: The spiral of organisational knowledge creation (Source: Nonaka (1994)) 
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This framework reflects the organisational renewal process of the firms in alignment 
with the changes of the external environment. The whole organisation should be 
continuously moving following the pattern of the knowledge spiral through the 
different organisational levels with the aim of adapting to the changes. When studying 
knowledge management practices, the present study will adopt the taxonomy defined by 
March (1991). who determines that knowledge management involves knowledge 
exploration and knowledge exploitation, taking into account the different 
organisational levels. The adoption of this perspective is very interesting since, apart 
from assessing which knowledge management processes are more significant, it will 
allow identifying what levels in the organisations are more or less influential. Although 
a number of taxonomies of processes involved in creating knowledge have been 
developed, the dynamic nature of knowledge management is commonly agreed. In 
consequence, the operationalisation of knowledge management should attend the 
activities or processes performed within organisations, which will allow the capture of 
the existing tacit knowledge. Another common classification of knowledge processes is 
based on the knowledge management life cycle: knowledge creation, knowledge 
storage and retrieval, knowledge transfer and knowledge application (Alavi and 
Leidner, 2001). The knowledge management cycle might be applied to the spiral 
metaphor, since it happens interactively and at different levels within the organisation, 
from the individual level to the external level, in order to align the firms with the 
changes in the environment. 
Thus, firms engaged in knowledge management activities actively interact with the 
external environment by monitoring its dynamics, collaborating with the different 
stakeholders, adopting innovations externally developed, etc. The implementation of 
adaptive feedback mechanisms will allow firms to be continuously co-aligned with the 
uncertain environment and difference in performance might come from the quality of 
this process (Chakravarthy, 1986). Therefore, the KBV might fulf l the lack of attention 
to the environment attributed to the RBV (Priem and Butler, 2001). The knowledge 
bases existing within the firm should include the market knowledge (knowledge of 
customers needs, supplier capabilities and competitors capabilities and dynamics) 
(Tippinn and Sohi, 2003). 
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This research aims to capture organisational knowledge and the different bases of 
knowledge in the firms by assessing their practices in relation to knowledge 
management. Given its characteristics, knowledge seems to be an adequate resource for 
the RBV. Its stickiness, its embeddedness in organisational practices, culture and 
structure, its tacitness and its path-dependence make it a valuable, rare, imperfectly 
inimitable and substitutable. However, the KBV tends to treat knowledge from a static 
point of view, while knowledge is a transformational cumulative process which 
increases the absorptive capacity of the firm (Cohen and Levinthal, 1990) to adapt to 
new situations. For example, the acquisition of external knowledge might trigger 
resource reconfiguration to accomplish the necessary organisational transformation 
with the aim of co-aligning with the external environment. Thus, the ability to 
reconfigure the firm's asset structure continuously enhances the organisational renewal 
(Antonacopoulou et al., 2005; Dougherty, 1992), which has become key to 
organisational survival given the uncertainty of market changes. To understand the way 
in which the knowledge base of a firm leads to a set of capabilities is a great challenge 
since the knowledge of a firm rests in the organizing of human resources (Kogut and 
Zander, 1992), but the practice-based approach seems the most appropriate to explain it 
in its course of action. 
To sum up, given that there is not sufficient consensus regarding its tenets, the KBV is 
not yet a theory of strategy (Eisenhardt and Santos, 2002). However, it can be 
considered a stream of the RBV which focus on knowledge with enormously useful 
theoretical insights. Therefore, the KBV can be seen as a reconstruction of the RBV in 
which the key elements are (1) the individuals' cognitive skills, (2) the coordination 
and recombination of the different resources and bases of knowledge, inside and 
outside the firm, and (3) learning as process of organisational adaptation and renewal 
through social processes, all this with the aim of achieving the organisational 
objectives. 
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2.3 Summary of the Chapter 
In this chapter the evolution of strategy as a filed has been reviewed and critically 
discussed justifying, as a result, the suitability of the KBV as a theoretical framework 
for the present research. 
The main issues identified in the literature can be summarised as follows: 
1. Due to the unpredictability of the environment, strategy pays more attention to the 
internal development of the firm (e. g. RBV) in order to promote flexibility, adaptability 
and innovativeness 
2. Despite its contributions to strategy, the RBV has been criticised for being static and 
ignoring the external environment. The RBV should not be seen as a pendulum swing 
to the opposite direction from the MBV. 
3. The KBV is a reconstruction of the RBV, which considers firms as dynamic systems 
which integrate both internal and external knowledge bases and continuously adapt to 
the environment. 
4. There are different organisational knowledge types which mutually interact, 
contributing to the creation of new organisational knowledge. 
5. Collective knowledge is the most strategic organisational knowledge since it is 
"invisible", rooted in the organisational culture, norms and routines and this makes it 
difficult to be imitated, transferred or substituted. However, since all types of 
organisational knowledge interact among each other, the rest of the organisational types 
will also be considered. 
6. Due to its embeddedness in the organisational routines, organisational knowledge must 
be studied adopting an approach based on organisational practices. 
7. Therefore, internal organisational practices driven by an organisational culture which 
values learning and knowledge as assets might, lead to differences in organisational 
performance and competitiveness (Von Krogh et al., 2001) 
8. Capabilities and resources do not act alone but in a systemic way. Thus, 
complementarity of capabilities such as knowledge management and ICT might be 
source of competitive advantage 
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9. ICT should be studied from a holistic point of view, including tangible and intangible 
aspects. 
10. There is lack of empirical studies from the RBV perspective (Priem and Butler, 2001; 
Eisenhardt and Martin, 2000). 
Regarding the assumptions or decisions made in relation to the literature discussed in 
this chapter, the present research will: 
- be based on the KBV, stream emerging from the RBV 
- be limited to a unique sector (mechanical engineering) and firms segment (SMEs). 
- address knowledge management from the practice-based view, as it is assumed to be a 
dynamic phenomenon 
- concentrate on examining collective knowledge assuming that there is an interplay 
between the different levels of knowledge in the firms 
- opt for operationalising tacit knowledge indirectly by assessing the objects and 
processes where it resides or is created 
- assume that capabilities are embedded in organisational routines and processes 
- also assume that internal contextual factors such organisational structure might have a 
differentiating effect 
- conceive knowledge management and, especially, ICT capabilities from a 
comprehensive perspective 
- adopt the taxonomy defined by March (1991): knowledge exploration and exploitation 
In conclusion, the KBV seems to be an appropriate theoretical basis to investigate the 
interrelationship between knowledge-based capabilities, centre of the firm strategy, and 
information and communication technologies capabilities, with a leveraging potential, 
and their effect on organisational performance. To do so, practices on knowledge 
management will be analysed, as well as the practices regarding information and 
communication technologies capabilities. In the next chapter, we will discuss the main 
issues knowledge management and its practices will be discussed in more detail. 
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Chapter 3: Capturing Value From Knowledge Management 
The purpose of this chapter is to: 
(1) Identify gaps in the literature by examining the evolution of the area of 
knowledge management based on bibliometric literature reviews 
(2) Give an overview of the main concepts within knowledge management 
(3) Clarify some commonly confused issues and introduce the common debates 
that emerge from them 
(4) Determine the position and assumptions of this research regarding 
knowledge management 
(5) Justify the contributions of this study based on the revision of the existing 
empirical publications 
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3.1 Introduction 
As introduced before, the aim of the present research is to analyse the relationship 
between knowledge management capabilities, ICT capabilities and organisational 
performance, adopting an integrative approach. With the aim of justifying the 
contribution of this piece of research, this chapter will discuss the existing literature on 
knowledge management, directing the discussion from more general issues to detailed 
empirical studies. 
Thus, first there will be an overview of the evolution of knowledge management since it 
emerged till its current state. Knowledge management is a recent field in management, 
which substantially grew up since the mid 1990s. However, some authors have 
questioned its significance and its evolution as a management fashion (Scarbrough and 
Swan, 2001). Similarly, others from a more practitioner-oriented approach claim that 
there are evidences to conclude that knowledge management is fading out. In order to 
investigate the real state of knowledge management, a quantified literature review is 
carried out, showing some interesting differences in the evolution of the literature 
between scholar- and practitioner-oriented publications. While scholar publications are 
steadily increasing, practitioners seem to have lost their faith on knowledge management, 
maybe because knowledge management has not met their desired expectations. The 
conclusion is that a more practical approach is needed. In consequence, the present 
research adopts a practice-based view to study the knowledge management phenomena. 
Thus, the second section of this chapter discusses the theories of practice and clarifies 
what is understood by practice in this study. 
Having justified the theoretical bases in which the research lies in, the main practices and 
the key mediating or supporting factors involved in knowledge management processes 
are presented. Given that the literature on knowledge management is extensive and 
diverse, it must be highlighted that some issues within the knowledge management 
literature occupied an extensive place within the literature on knowledge management 
(5986 hits result from searching "knowledge management" in title/abstracts according to 
ABI/Inform database (accessed on 16/03/2006)). However, here they will be introduced 
in a broad way, since the objective in this chapter is not to give a detailed review on 
every specialized area of knowledge management, but to demonstrate the link between 
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the literature and the knowledge management practices which will be included as part of 
the assessment of knowledge management capabilities. 
Following this, the different perspectives adopted in common debates within knowledge 
management will be posed. First, the debate on the role of ICT in knowledge 
management between behaviouralists and "technophiles" will be discussed, and as a 
result, the differences and commonalities between knowledge management and 
organisational learning will be also clarified. The final debate focuses on the main 
assumption of the knowledge-based view, that is, that capabilities and knowledge are the 
basis for differentiating firm performance. The present research aims to contribute in 
these debates, by providing empirical evidence from a balanced and inte rated 
perspective based on empirical evidence from organisational practices. 
In order to demonstrate the contributions of this research to the field, a review of the 
existing empirical studies is presented and discussed. 
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3.2 Knowledge Management: The State of the Art 
In order to identify the gaps within the literature in knowledge management, a systematic 
review of the publications on knowledge management has been performed. To do so, two 
databases have been chosen: ABI/Inform databases and EBSCO Business Source Premier 
database. The reason for this selection is that both databases have been used by other 
literature reviews on knowledge management (Gordon and Grant, 2004; Raub and 
Clemens-Ruling, 2001; Scarbrough and Swan, 2001), hence results here can be compared 
with previous reviews. 
The arising of knowledge management within the business arena is recent. As Figure 6 
shows, researchers started speaking about knowledge management as a field in itself in 
the mid 1990s, although there are other theories that precede knowledge management 
such as organisational learning. From this starting point, as Raub and Clemens-Ruling 
(2001) demonstrate by using EBSCO database, the number of publications regarding 
knowledge management exploded with the new millennium (see Figure 6). The initial 
"boom", mainly after 1995 illustrates that knowledge management was embraced with 
high expectations and optimism. Like with any innovative idea, immediately it became 
very popular not only within the business arena, but in other disciplines (sociology, 
information systems, psychology, etc. ). Resulting from this explosion, diverse and 
specialised debates flourished, which resulted in extensive multidisciplinary but 
fragmented literature on knowledge management (Easterby-Smith and Lyles, 2003). As 
Davenport and Prusak (1998) predicted, knowledge management was still in its infancy 
only in 1998. A similar pattern is observed in Figure 8, which illustrates the evolution of 
the literature on knowledge management using a different database (ABI/Inform). 
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Figure 6: Number of publications with the keyword "knowledge management" in 
their abstracts or title according to the EBSCO Business Source Premier database 
(accessed on 16/03/2(X)6) 
In 2001 Scarbrough and Swan (2001) carry 
out a longitudinal quantitative study 
regarding the publications on knowledge 
management until 1998 using ABI/Inform 
database. Thev- predict that knowledge 
management might follow the hell-shaped 
path of other management areas such as 
Learning Organisation. BPR or CIM (see 
Figure 7). which some describe as 
management fashions or fads (Abrahamson, 
1996: Castorina and Wood. 1988). Contrary 
to ephemeral disappearance of aesthetic 
fashions, the critical point for the 
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Figure 7: ProQuest references to "know Iedg 
management" and "learning organisation" 
Source: Sc: arhnouLh and S%%an (ýUO Iii 
nlanaLlement fashions either to extinguish or 
to find their own place within the management theory is their contribution to improve the 
real or perceived effectiveness (laps (Scarbrough and Swan, 2001). 
Similarly. when analysing the evolution of the literature, Gordon and Grant (? 004) claim 
that the decline in the number of puhlications regarding knowledge management occurred 
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in x003 and 2004 might be due to two possible scenarios are: either knowledge 
management is starting fading out, or that. in spite of the lower quantities, literature on 
knowledge management has become significant and grounded as a field. The limitation 
of their studv is that, the period covered by the study is from 01/01/1986 till 31/07/2004. 
therefore. the amount of articles for the seven months of 2004 resulted from the 
ABI/Inform database is not comparable with those from previous years. In fact. Figure 8 
shows that the real decline in 2004 was less significant than Gordon and Grant (2004) 
stated and temporary since in 2005 more articles ýv ith regard to knowledge management 
than ever have been published (see Figure 8). 
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Figure 8: Number of publications with the keyword "knowledge management" in 
their abstracts or title according to the ABI/Inform database 
accessed on I(6/U3/='O()6) 
Therefore. so far it seems that the case of knowledge management should not he 
considered just a management fashion. but a new field in development. This certifies the 
recognition of knowledge management as beneficial for organisations in the new 
economy (Roos and Von Krogh. 1996. Ruggles, 1998. Amidon, 1998). 
On the other hand. at the practical level Pollard (2003) spots real evidences that show the 
k1cclinc ()t kno\V ledge management: 
" "Biid, ýets for knowledge management have been slashed el'erV%i'here, and whole 
Allow ledge management departments eliminated 
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" many companies are now trying to outsource knowledge management, no longer 
viewing it as a core competency 
" where at one time six of the top 10 best sellers at Books for Business were about 
knowledge management, now very few knowledge management titles even crack 
the list 
" writers are starting to predict `the death of knowledge management', lament 
`where did knowledge management go wrong' and even decry `the autism of 
knowledge management' 
" there are now fewer Chief Knowledge Officers in Fortune 500 companies than 
there were five years ago 
9 half of the knowledge management conferences scheduled in the past year in 
Toronto were cancelled for lack of interest" (accessed on 15/10/2005) 
Smith and McKeen (2004) argue that knowledge management is going to the typical 
stages of the hype cycle (see Figure 9) and "currently is somewhere on the downward 
slope of disillusionment" (p. 27). 
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Figure 9: A Typical Hype Cycle 
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(Source: Gartner Group (2004) adopted by Smith and McKeen (2004)) 
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Given the common agreement on the fundamental role of knowledge management in 
organisational success, the decreasing interest on knowledge management by 
practitioners is surprising, in comparison to the increasing number of publications on 
knowledge management. Therefore, with the aim of clarifying the position of knowledge 
management within the literature, the researcher believes it is essential to distinguish 
academic or scholarly reviewed publications and those more practitioner-oriented. such 
as magazines. trade publications. etc. Following this line of thinking. Barley et al. (1988) 
discuss the influence between academics and practitioners regarding organisational 
culture. One of their proposed views is that the two communities exist independently and 
''the rlirectjon und degree of influence might vat-v fron, issue to issue" (p 25). Here in the 
issue of knowledge management is analysed. 
Figure 10 shows different patterns of volume of literature with respect to knowledge 
management depending on the type of publications. While scholar publications have 
steadily augmented in number since 1995 till reaching their peak in 2005, trade 
publications experienced their highest point in 1999, following a shape similar to the 
management fashions. In a similar way to trade publications, reference / reports follow a 
bell-shaped curve with their top in 1999. 
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The conclusion emerged from this observation makes reference to the difference between 
academic and practitioner-oriented research. The increasing amount of literature among 
scholars might be interpreted as the result of the demand from practitioners or, simply, 
because of the establishment and recognition of knowledge management as an academic 
field. 
The main reason for the decline in practitioner-oriented publications might be that, in 
spite of the initial enthusiasm, the awaited benefits from knowledge management have 
not been reached (Tsui, 2002; Davenport and Glaser, 2002), vanishing all "faith" put on 
this new idea. Indeed, few organisations have experiment the benefits of implementing 
knowledge management initiatives (Smith and McKeen, 2004; Call, 2005). This might be 
due to the gap between theory and practice, between knowledge management and action 
(Pfeffer and Sutton, 2000; Baird and Henderson, 2001; Smith and McKeen, 2004). 
Despite the widely recognized importance of knowledge management, there is little 
understanding of how it is generated within the firms (Eisenhardt and Santos, 2002). 
Even if nowadays the acquisition, storage and distribution of great amounts of knowledge 
and information seems more feasible than before, this does not imply that organisations 
will obtain better results neither they will use knowledge to a greater extent (Swan, 
2003). The main root of the problem is - the difficult application of knowledge 
management in everyday tasks such as decision-making (Soo et al., 2002). Indeed, 
hitherto knowledge management has failed to be dealt in conjunction with the daily 
organisational work becoming irrelevant and disconnected from the work processes 
(Stewart, 2002). Using Pollard's words (2003), the failure can be summarized as "the 
autism of knowledge management". 
Managers are confused about how to integrate knowledge management into their 
business processes (Smith and McKeen, 2004). This confusion has made them sceptical 
of the beneficial results of implementing knowledge management, thus there is an urgent 
need to empirically demonstrate how it can add value to firms and which are the factors 
to be taken into account in order to provide generalised guidelines, which will help 
practitioners to integrate knowledge management in their everyday work. 
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In fact, as mentioned earlier, Figure 10 shows that academic research is proliferating in 
the last years, while practitioners have already lost their interest. However, the rebound 
spotted in 2005 in the latter might indicate that knowledge management is advancing in 
the "slope of enlightenment" (see Figure 9), maybe in consequence of more academic 
evidence or advances. 
In order to coordinate both academic and practitioner efforts to understand knowledge 
management and see its real application and benefits in firms a practice-based approach 
seems to be the most appropriate way to do future research. Thus, the extent to which 
knowledge management processes and specific practices take place in firms is measured 
through a questionnaire in order to provide with generalised guidelines on how to 
implement knowledge management programmes and to provide with empirical evidence 
for further academic research. Even if firms might differ in the way of dealing with 
knowledge management, the different approaches towards knowledge management will 
have some key common themes. Therefore, this research aims to contribute by 
investigating the practical application of knowledge management to the business 
processes, based on empirical data on current practices from business. Adopting a more 
managerial perspective is the critical point in order to advance in the slope of 
enlightenment towards the "plateau of productivity" (see Figure 9). 
Given the focus on practices and processes of this thesis, next section will introduce the 
view of organisations as activity-systems, in which organisational elements inter- 
influence each other through organisational practices. Thus, the following section 
theoretically justifies the use of practice-based approach and goes into detail about the 
processes and practices involved in knowledge management. 
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3.3 Theories of Practice 
The need for paying attention to the daily activity of organisations has also been spotted 
within the strategy field. In fact, recently there has been a shift of focus within strategy 
from a macro level to a micro level. Strategy has become more concerned about the 
detailed processes and activities that are carried out within the organisations, since 
these micro-activities are the ones which directly provide value to the organisations. In 
consequence, a new view of strategy as practice has arisen, as in other fields of 
management, with the aim of bridging the gap between theory and practice. 
Theories of practice lie in the notion of practice. Practices are the unit of analysis and 
can be defined as the way in which actors perform everyday activities in interaction 
with the organisational context (Jarzabkowski, 2003). Therefore, organisations can be 
conceived as collective social structures in which actors perform activities (Blacker, 
1993). It is important to understand the distinction between activities and practices. 
Although they are intrinsically interrelated, practices are the ways of performing 
activities. Thus, actors do activities by applying different practices. 
However, there is also a social interaction between actors and the activity system in 
which they carried out the practices. The activity system comprises social and physical 
elements. For example, social interactions with other actors within the system or the 
incorporation of physical tools (e. g. information technologies) might transform 
practices themselves, since they dynamically change as conditions change. 
Reciprocally, the development of some practices might affect the structure of the 
activity system over time. In consequence, the collective organisational structure of an 
organisation embeds its organisational history and culture. 
Jarzabkowski (2003) illustrates the four key elements of activity theory: actors, context, 
activities and practices in the framework shown in Figure 11. This framework also 
represents the interplay between the different elements, how practices mediate between 
the three constituents of an organisation (actors, collective social structures and 
practical activities). 
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Knowledge as Action 
The adoption of theories of practice in order to study knowledge and its management is 
appropriate since knowledge should be considered as action. 
Within the literature on knowledge management, there are two contrasting 
epistemological approaches: content or possession and relational perspective (Cook and 
Brown, 1999; Scarbrough and Burrell, 1996; Tsoukas, 1996). The epistemology of 
content treats knowledge as content, as a static asset. However, knowledge is not an 
asset, an object which can be possessed and kept in the individual's mind but is 
implicitly embedded in the practices the individual is engaged in (Tsoukas, 1996). 
Knowledge results from the process of knowing, so it is inextricably linked to action 
and interaction (Cook and Brown, 1999). The relational perspective assumes this view. 
The knowledge creation theory proposed by Nonaka and Takeuchi (1995) reflects the 
dynamic dimension of the process of knowing, which bridges together the two 
epistemologies (Cook and Brown, 1999; Spender, 1996). Therefore, knowledge should 
be observed in practice. The concept of communities of practice (Brown and Duguid, 
2001) arises from the view that sharing knowledge within a community is reflected in 
common practices, they are "networks of practice". 
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As the activity theory postulates, there are continuous interactions between knowledge 
and the collective social structures in which knowledge is developed, hence 
"organisational knowledge is inherently indeterminate and continually emerging" 
(Tsoukas, 1996: 22). Thus, organisational knowledge is an ongoing and dynamic 
socially constructive process in which individuals, groups and organisations 
interactively shape each other. 
Since these changes are reflected in the organisational practices, as they act as 
mediators among the components of the knowledge activity system, the measurement 
of organisational practices seems to be the appropriate way of measuring knowledge 
management capabilities indirectly (Godfrey and Hill, 1995; Un and Cuervo-Cazurra, 
2004). Thus, the present research will analyse quantitatively knowledge management 
practices, in order to indirectly measure organisational capabilities. In this way, their 
impact on the organisational performance will also be tested. Furthermore, the key 
elements of the activity system, that is, the organisation will be included in the study 
due to their interplay with the practices. As a result, this study will contribute to 
reducing the lack of empirical studies, given that research has mainly focused on 
theoretical or conceptual studies and on case studies-based empirical tests, which 
generally address the process of knowledge sharing (Un and Cuervo-Cazurra, 2004). 
To conclude, this research assumes that although knowledge relates to people, it does 
not reside in their minds, but is expressed in the course of their actions. Knowledge is 
something dynamic and resulted from the process of knowing; hence it is essentially 
linked to action. Thus, the study of knowledge management in terms of practices seems 
reasonable and promising (Easterby-Smith et al., 2000). In order to clarify what is 
understood by knowledge management practices the definition given by Coombs and 
Hull (1998) is borrowed: "observable routines involved directly in the development and 
application of knowledge" (p. 7). 
The next section will analyse the practices and main issues involved in the knowledge 
management processes. 
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3.4 Knowledge Management Practices 
The main objective of the present section is to provide a general understanding of the 
essential issues in knowledge management, since many aspects constitute vast and in- 
depth literatures by themselves. First, comments on the different practices involved in 
knowledge management will be made. Second, a review of the key elements which 
enable the success of such practices in firms will be discussed. These elements 
include the strategic alignment and the technical, structural and cultural infrastructure 
within organisations. The comments will be made in relation to the existing literature; 
however, it must be taken into account that due to its extensiveness, the topics will be 
addressed in a broad way. 
As Shin et al (2001) review, there exist different classifications of the processes 
involved in knowledge management (e. g. Nonaka and Takeuchi, 1996; Teece, 1998a; 
Alavi and Leidner, 2001; Bhatt, 2000). However, here knowledge management 
practices will be grouped according to two main processes within knowledge 
management originating from the work of March (1991) on organisational learning: 
knowledge exploration and knowledge exploitation. Knowledge exploration refers to 
the process of actively seeking for new knowledge or for existing knowledge held 
from others, that is, it involves knowledge creation and knowledge acquisition. 
Practices such as search, variation, experimentation and discovery are some of the 
practices included. On the other hand, knowledge exploitation refers to the process of 
making use of existing knowledge, by transferring and/or integrating it within the 
organisation. It includes practices such as refinement, choice, and implementation. In 
fact, these two processes could correspond to the three components identified by 
Almeida et al. (2003): knowledge search, transfer and integration, which form the 
scanning, sourcing and combinative capabilities of the firm. 
Despite the distinction between the two processes, they act simultaneously and 
interrelated. The relationship between knowledge exploration and exploitation has 
been recognised (March, 1991; Lyles and Easterby-Smith, 2003). Ideally 
organisations should engage themselves in both processes in a balanced way. Zack 
(1999) poses that exploration without exploitation cannot engender sustained 
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competitive advantage. The phenomena can be represented by the metaphor of 
detecting fuel and extracting and using it, one process has not sense without the other 
one. 
Next the different practices which organisations can carry out in order to explore and 
exploit knowledge will be outlined. 
Knowledge exploration 
One of the most recognized processes of knowledge acquisition is learning. Learning 
occurs at the different levels of the organisations (individual, group, organisational 
and inter-organisational levels) (Nonaka and Takeuchi, 1995; Kogut and Zander , 
1992). However, some scholars from the cognitivist perspective argue that learning 
only takes place in human brain (Simon, 1991). 
At the individual level, humans can learn cognitively, reflecting and anticipating 
experiences, or through their body, by doing and experimenting (Vera and Crossan, 
2003). The characteristics of the different ways of learning should be taken into 
account when designing training with the aim of developing the skills of individuals. 
For example, the skills required to use a new technology can be learnt by providing 
the user guide and following the instructions (declarative knowledge). But also, it can 
be learnt by shadowing experts in the new technology (procedural knowledge). 
Although both ways target the same objective, the latter one allows to learn the tacit 
elements of the job which are difficultly reflected in the declarative knowledge, and to 
integrate this knowledge in the course of action. Thus, the process of actively seeking 
for new knowledge, namely research, is highly interrelated to the process of learning- 
by-doing; through experimentation and simulations. 
Moving to the group level, individuals within the group might lack the required 
knowledge in order to perform a task, but this knowledge might exist within or 
outside the firm. Therefore, the formal and informal mechanisms existing within the 
firm with the aim of locating and accessing existing knowledge bases will determine 
the firm's capability for scanning internal knowledge. Although internal knowledge 
can be identified by direct personal contact, some firms have developed knowledge 
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directories (also called "yellow pages"), which informs about the skills possessed by 
each person within the firm (Davenport and Prusak, 1998). These directories are 
usually recorded in paper form or stored in the internal information system of the 
firm. Although the initial idea of the knowledge directories seems adequate and 
efficient, firms should be cautious to use common language and keep them updated, 
since the internal scanning would rely heavily on this initiative, reducing face-to-face 
enquiries or searches. 
Another way of acquiring knowledge within the group is by learning from past and/or 
current experiences. Other organisation might have gone through similar experiences, 
hence potential mistakes or problems might be avoided through investigating the 
"lessons learned". There are different mechanisms to access to the organisational 
memory (Walsh and Ungson, 1991). Similar to the individual learning-by-mind, 
declarative memory contains knowledge about facts and events. Past experiences 
might be recorded in reports or other kind of documentations, stored in paper or 
computer form. But another more direct way of getting information about past 
experience is through speaking to staff involved in previous projects. In this way, 
there is opportunity to discuss and fully understand the context of past experiences. 
On the other hand, it must be noticed that organisational learning is implicitly 
assimilated in the organisational routines. and culture over time. Thus, the study of 
organisational memory should include the organisational routines and culture. This 
kind of organisational memory is named procedural memory. The development of 
such organisational memory is of great importance since it prevents firms from losing 
the knowledge acquired over time, independently from the staff turnover or leadership 
changes (Hedberg, 1981). 
Since managers are key players in making strategic decisions on the entrepreneurial 
activities of the firm, they should keep up-dated about the developments within the 
firm. To do so, managers might hold regular communication with departmental 
managers. Furthermore, some might also complement this information by walking 
around in the firm and, thus, drawing their own conclusions. Information systems can 
also inform of the state of the different processes within the firm. The more integrated 
the information system is, the more valuable and sensible information can provide. 
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Regarding external knowledge, firms can engage themselves in market research 
activities or access to external sources of knowledge (e. g. conferences, fairs, etc. ). But 
more frequently and importantly firms may develop social capital as a strategy to 
acquire knowledge. Organisational relationships including customers, suppliers, 
competitors, and so on, create opportunities for knowledge acquisition and also, 
exploitation (Yli-Renko et al., 2001; Dyer and Singh, 1998). For example, 
information provided by customers and suppliers about the market might be a source 
of new knowledge which can drive changes within the firm. The relationship with the 
actors in the network is a key factor in learning among them, thus organisations' 
social capital is highly dependent on the level of social interaction (Nahapiet and 
Ghoshal, 1998). Within the literature there has been found a positive relationship 
between social interaction and knowledge acquisition (Liebeskind, 1996; Yli-Renko 
et al., 2001). Similarly, Van Wijk et al. (2003) review the literature on networking and 
state that most of the studies have found a positive relationship between networking 
and performance. Networking happens around a common problem or issue (Baker, 
1992) and can take place not only at the inter-organisational level but also at the intra- 
organisational. Therefore, internal and external network opportunities are important 
sources of information and know-how (Soo et at., 2002). 
However, the location of external and internal knowledge might be local or distant, 
concentrated or dispersed. As Tsoukas (1996) states, organisational knowledge 
systems are not homogeneous but dispersed, so organisations should deploy 
mechanisms to access, coordinate and integrate them. Networking aims at linking the 
different knowledge bases which, supported by advanced information and 
communication technologies, can overcome the constraints of distance and time at an 
ever-seen speed. Another option for firms is to search for geographically localized 
knowledge having in mind the exploitation of linkages between firms in the region 
(Saxenian, 1990) in the form of clusters. Further comments on networking will be 
expanded as part of knowledge exploitation. 
As said before, learning and search for knowledge are "path-dependent" (Nelson and 
Winter, 1982) and become embedded in the organisational routines, culture and 
structures. The abilities of learning and scanning for new knowledge are developed 
over the time, thus they become strategic capabilities difficult to be copied. However, 
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firms paradoxically restrict their search for new knowledge depending to their 
existing knowledge and experience (Cohen and Levinthal, 1990). To an extreme, 
organisations might suffer from the "competence trap" which impedes learning due to 
the rigid mental models (Leonard-Barton, 1992; Levitt, 1989). However, this can be 
avoided by continuous engagement in knowledge exploration and exploitation. 
Knowledge exploitation 
One of the most important processes within knowledge exploitation is knowledge 
sharini across the different levels of the organisation. Given the dispersed 
distribution of knowledge systems (Tsoukas, 1996), organisations are responsible to 
facilitate the interaction among the individuals located in different parts of the 
organisation. 
However, differently from physical objects, knowledge can only be transmitted 
though social interaction (Dewey, 1916). Internal communication plays a key role in 
the internal transfer of knowledge within organisations. The level of internal 
communication can vary both in the frequency and in the nature, ranging from 
sporadic and informative contacts to frequent and strong collaborations. Internal 
communications can take place in different formats: through formal and informal 
channels (Maltz and Kohli, 1996; Slater and Narver, 1995) and based on direct 
contact, text or images. Although sometimes informal channels of communication are 
overlooked (Edmondson et al., 2001), they are of high importance in networking. 
Continuous and intense communication and interaction around a common interest 
induce the creation of communities in which knowledge is socially embedded and 
thus, intrinsically linked to practice. Brown and Duguid (1991) name them as 
"communities of practice". In this interacting "ba" (Nonaka et al., 2000), communities 
build up a common understanding, a shared sense of identity over the time (Von 
Krogh et al., 1998; Schultze and Boland Jr., 2000). This consensus influences on the 
interpretation and acquisition of future knowledge (Slater and Narver, 1995), allowing 
the community to seize knowledge opportunities timely by deeply improving 
knowledge sharing (Von Krogh, 2003). 
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However, in order to enable internal collaborations and communities of practice, the 
provision of sufficient resources and time is required (Brown and Duguid, 1991). 
Paradoxically, the cultivation of social networks is often an indirect source of 
resources (Bower (1970); Kanter (1983) cited by Floyd and Wooldridge (1999)). 
In addition, organisational structures should enhance social interaction. Thus, the 
way in which work is organized plays an important role in the internal interactions. 
For example, if firms promote individual work, it is less likely to have intense internal 
communications. On the contrary, team working encourages internal contact and 
depending on the composition of the team (functional, cross-functional or 
multidisciplinary) the communication can flow across the different boundaries of the 
firm. Within this line of thinking, the type of organisational structure might be an 
indicator of the level of internal communication and collaboration, since more 
hierarchical structures are more prone to hamper internal flows while teams-based 
organisations supports collaborations. Similarly, the incentive system should be in 
tune with the organisation structure and promote knowledge sharing, solving interest 
conflicts. 
But maybe more importantly, the organisational culture will condition the nature of 
the internal flows of communications. According to Davenport and Prusak (1998), 
organisational culture is decisive in knowledge sharing. A climate of trust, active 
empathy, help offer and lenience should form a social norm of care, which enables 
human relationships (Von Krogh et al., 1998). A firm where communication is open 
and regular, where employees feel it as trustworthy and transparent, is more likely to 
have effective knowledge sharing. Thus, the ability to communicate knowledge 
throughout organisations depends on having a widely spread shared language and 
culture (Zenger and Lawrence, 1989). Furthermore, cultures based on goodwill 
trustworthiness increase the influence of social capital (Nahapiet and Ghoshal, 1998; 
Tsai and Ghoshal, 1998). 
Shortly, Zack (1999) summarizes the requirements for knowledge transfer capabilities 
as "culture, reward systems, and communication networks that support the flow of 
knowledge and a well functioning organisational memory (both embedded in humans 
and in technology) to transcend the time delays between developing and applying 
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knowledge as well as between applying and developing the next round of knowledge" 
(p. 137). In his opinion, a well-developed internal knowledge transfer capability is key 
for balancing knowledge exploration and exploitation. 
It must be noticed that knowledge is shared and integrated through interactions among 
individuals and between individuals and their environments. Individuals interpret 
information based on their social, cultural and historical contexts (Nonaka et al., 
2000). But, simultaneously, socialization processes also influence on the organisation 
and its learning which is reflected in its procedural memory (routines, culture, values). 
There is a mutual learning over time (March, 1991), which illustrates the interactions 
between the different components in an activity system. 
Regarding external knowledge, firms must develop linkages to enable the knowledge 
transfer in order to take advantage of the new knowledge provided by external sources 
(Almeida et al., 2003; Dyer and Nobeoka, 2000; Gulati and Nohria, 2000). For 
example, clusters enable collaborations within regional social networks (Rogers and 
Larsen, 1984). Also, interacting and communicating with stakeholders can enhance 
knowledge sharing. The level of external communication can differ on intensity and 
format. For example, firms can have regular exchanges of data with the stakeholders 
through electronic channels or develop close relationships in the form of informal 
collaborations involving personal contact. Reciprocally, the possession of valuable 
internal knowledge attracts and facilitates the access to external knowledge. In some 
cases in order to ensure this knowledge transfer, firms formalize their inter-firms 
relationships by forming alliances, mergers or other kinds of strategic relationships 
(von Hippel, 1988). However, several studies (Liebeskind, 1996; Yli-Renko et al., 
2001; Soo et al., 2002) have demonstrated that in knowledge exchange informal 
networking are more effective than formal networking. All in all, social networking 
is widely recognized as means of knowledge transferred at the different levels of the 
organisation (Nahapiet and Ghoshal, 1998; Henderson and Cockburn, 1994; 
Davenport and Prusak, 1998). 
However, although firms might have formal or informal networks which can become 
important sources of external knowledge, the real impact on the organisation will 
depend on the firm's absorptive capacity, that is, on the firm's ability to absorb and 
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learn from it (Szulanski, 1996). Cohen and Levinthal (1990) define absorptive 
capacity as "the ability of a firm to recognize the value of new, external information, 
assimilate it and apply it to commercial ends" (p. 128). Absorptive capacity is built up 
over time through "active information and knowledge sharing, recording and sharing, 
and knowledge accumulation behaviours (such as participating in conferences, 
updating skills through training and self-learning, and keeping abreast of the latest 
technology)" (Soo et at., 2002: 133). Thus, it is a path-dependent capability, 
determined by prior related knowledge (Cohen and Levinthal, 1990)). However, other 
scholars (Gupta and Govindarajan, 1991; Szulanski, 1996) argue that organisational 
factors such as the structure of communication and distribution of knowledge are 
more influential on firm's absorptive capacity. 
In order to clarify the influence of the critical factors in knowledge sharing (e. g. 
formal versus informal networking, structure of communication, etc. ), the present 
research will empirically analyse the relationship between the different practices on 
knowledge sharing and organisational performance with the aim of identifying 
patterns among firms which can result in generalisable recommendations. 
To conclude, contrary to cognitivists (Simon, 1991) who claim that knowledge resides 
essentially in individuals' brains, social constructivists (Brown and Duguid, 1991) 
argue that social processes are not only means of enabling knowledge transfer but also 
a source of creating new knowledge. Indeed, some argue that innovation derives from 
interaction between individuals (Argyris and Schon, 1996; Arrow, 1963) or even 
more, that networking is essentially knowledge. Furthermore, apart from facilitating 
knowledge acquisition, social interaction also enhances the absorptive capacity of the 
firm, since it increases the ability to recognize and evaluate new knowledge. As an old 
proverb says, the value of knowledge multiplies when it is shared. Although usually 
firms should promote knowledge sharing, issues such as confidentiality should be 
taken into consideration. There might be necessary to restrict the access to strategic 
knowledge or protect it by intellectual property rights. 
Together with knowledge sharing, knowledge integration is a fundamental part in 
knowledge exploitation. Knowledge integration is the process through which 
different knowledge bases are assimilated by individuals and organisations (Grant, 
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1996; Iansiti and Clark, 1994). This process is of great importance since it results in 
new innovation enhancing capabilities, that is, in value creation. 
At the individual level, integration requires much self-observation and reflection. 
However, reflection should not only entail mental processes but action. In terms of 
Nonaka et al. (2000), this process is named internalisation and takes place in the 
exercising "ba". Knowledge integration allows the accumulation of tacit knowledge 
through experience. Experimentation has been commented as a source of new 
knowledge since it involves trying new ideas, however, the drive to experiment is the 
application and internalisation of knowledge acquired by individuals or transferred 
through social interaction. For example, information about the needs of the market 
might trigger experimentation or application of new ideas, or the benchmarking of 
competitors' products might trigger imitation or prototyping. This phenomenon is 
essential, since the organisational learning should continuously adjust and respond to 
the feedback from the environment (Cyert and March, 1963). Nevertheless, 
experimentation requires spare time and resources. Indeed, the availability of 
resources to work both individually and in group allows experimentation and can lead 
to innovation (Chakravarthy et al., 2003), thus it conditions the process of learning 
from experience. As Penrose (1958) predicted, the existence of "resources in excess" 
might be a key determinant of competitive differentiation. 
At the group level, open discussions are required in order to develop common views. 
Despite the fact that different internal views might enrich the organisation 
perspective, groups should agree a common direction of working. Indirectly, at the 
organisational level, integration is reflected in the alignment of the functional 
strategies with the general strategy of the firm and coordination among the different 
sub-units and individuals towards the same vision. In consequence, integration might 
mediate in knowledge-based results, such as innovations, flexibility, adaptability and, 
in consequence, in the organisational financial results. 
Furthermore, reflection is another way of integrating knowledge within firms. 
Reflection on the organisational initiatives might provide very insightful knowledge 
for future activities. Although organisations might find it difficult to discuss about 
failures, they should consider them as one of the richest sources of organisational 
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learning. As a result of knowledge integration, the new knowledge should be 
incorporated in the organisational knowledge in the form of new rules and routines or 
new documentation, which implies that outdated knowledge should be replaced 
systematically. 
Almeida et al. (2003) state that the linkage among different sub-units within 
organisations through intra-organisational mechanisms, processes and systems 
facilitates the knowledge integration process, thus, it is intrinsically linked to the 
knowledge sharing mechanisms. However, the integration process involves sense 
making of the different knowledge bases shared (Weick, 1995), the achievement of 
agreed interpretations. 
Summarizing, there are different practices regarding knowledge exploration and 
exploitation, which form the knowledge management capabilities. However, as the 
activity systems theory claims, practices reciprocally interplay with the organisational 
context or activity system (Jarzabkowski, 2003). Therefore, the following section will 
review what are the main elements that form the knowledge management system. 
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3.5 Knowledge Management System 
As seen in the previous section, a combination of technological and behavioural 
elements mediates in the effectiveness of knowledge management practices (Alavi 
and Tiwana, 2003). At the same time, individual and group learning becomes 
institutionalised, embedded in the organisational repositories such as routines, 
systems, structures, culture and strategy (Nelson and Winter, 1982; Walsh and 
Ungson, 1991; Vera and Crossan, 2003). This illustrates the interaction between the 
elements of the activity theory. 
This section reviews the main organisational elements which influences on the effect 
of knowledge management practices which in the present research have been 
classified as: strategic alignment, culture, structure and information and 
communication technologies. The latter is discussed to a greater extent since it is 
central in the present study. 
Strategic Alijenment 
Regardless the extent to which knowledge management practices are carried out, their 
impact on the organisational performance depends on the suitability to support the 
organisational strategy (Bierly and Chakrabarti, 1996). As Levitt (1989) states, 
"learning does not always lead to intelligent behaviour" (p. 335). 
Organisations need a vision to synchronize the entire organisation by giving a 
meaningful purpose of the everyday activities (Leonard-Barton, 1992). Furthermore, 
it determines the direction in which knowledge may evolve over the long term 
(Nonaka et al., 2000). Therefore, a main factor for effective knowledge management 
is the clarity on organisational goals. Indeed, in the previous section strategic 
alignment was referred as an indicator of the firm's ability to integrate knowledge. 
However, the organisational objectives might differ from the individuals' objectives, 
resulting in internal conflicts. Issues such as the rewarding systems and other 
motivational factors should be considered in order to promote commitment to the 
59 
organisational mission (Nonaka et al., 2000). Thus, right incentives for sharing should 
be carefully chosen in order to cope with diverse and distributed interest. 
On the other hand, firms must effectively communicate their visions throughout the 
organisation in order to involve individuals in the organisational future and, in 
consequence, achieve their commitment to the organisational goals. 
Culture for knowledge 
Organisations are social entities, where culture acts as the invisible glue that unites 
individuals into social structures (Smircich, 1983). Many scholars agree in the 
essential role of culture for effective knowledge management (Davenport and Prusak, 
1998; Leonard-Barton, 1992; Nonaka et al., 2000). A culture of love, care, trust and 
openness is a necessary condition to enabling effective interaction and dialogue 
between individuals and groups (Von Krogh et al., 1998). 
According to Williamson (1991), currently trust is the coordination mechanisms 
between different intermediate institutions such as networks, while traditionally price 
and authority ruled the coordination process. 
Moreover, as commented previously, culture holds part of the collective knowledge, 
the organisational and tacit knowledge, and shapes the routines and ways of acting 
within organisations. Thus, organisational knowledge is shaped and embedded in the 
organisational culture, which is developed over time and, thus, is distinctive of the 
firm. As Barney (1986) states, organisational culture is of strategic importance due to 
its value, rarity and imperfectly imitability. 
OrRanisational structure 
Knowledge management activities should be aligned with the organisational structure. 
The promotion of team working or internal collaboration might be hindered by 
hierarchical and bureaucratic structures. Similarly, the level of centralization, 
autonomy (Nonaka et al., 2000), technological turbulence and control might be key 
factors in enabling knowledge management practices. 
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Another important issue regarding the organisational structure is the availability of 
resources. Sufficient time and physical resources are necessary in order to carry out 
practices such as experimentation, simulation or social interactions. According to 
Nonaka and Takeuchi (1995), managers should nurture a "good" ba by providing 
physical space (e. g. meeting rooms), mental goals (related to the organisational 
alignment) and virtual space (e. g. computer networks). In relation to this last point, 
next the role of information and communication technologies as enablers of 
knowledge management practices will be discussed below. 
Information and Communication Technologies 
There has been a great emphasis on communication and information technologies in 
knowledge work. According to Easterby-Smith et al. (2000) around 70% of 
publications on knowledge management focus on information technologies. This 
demonstrates that knowledge management initiatives are commonly associated to the 
development of information and communication technologies (Zuboff, 1988; Hayes 
and Walsham, 2003). 
When analysing the role of information and communication technologies, it is 
important to understand the distinction between data, information and knowledge, 
since processing data does not directly imply creating knowledge. In short, data is raw 
numbers and facts, information is processed data, and knowledge is meaningful 
information (Dretske (1981); Machlup (1983); Vance (1997) cited by Alavi and 
Leidner (2001)). 
There is a recursive and hierarchical relationship between data, information and 
knowledge (Bhatt, 2000; Alavi and Leidner, 2001; Earl, 2001), which depends on the 
degree of the `organisation' and `interpretation' (see Figure 12). Therefore, the 
distinction between information and knowledge depends on users', perspectives 
(Bhatt, 2000). Nonaka and Takeuchi (1995) agree, arguing that knowledge is the flow 
of information "anchored in the beliefs and commitment of its holder" (p. 58). Thus, if 
knowledge is "information added value" (Davenport, 1997), people who use this 
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information are the responsible element for incorporating the value of knowledge. As 
a result, although information has the potential of converting into knowledge, there 
are no direct means to readily determining when information has become knowledge. 
Thus, the role of information and communication technologies in enabling knowledge 
management practices focus on exposing individuals to potentially useful information 
and facilitating the assimilation of information. But their effect on knowledge 
management will depend on the users. 
KNOWLEDGE 
DATA 
Meaningful 
INFORMATION 
Raw data 
Organized accordingly 
to the context 
Figure 12: The recursive relations between data, information and knowledge 
(Adapted from Bhatt (2000)) 
Alavi and Leidner (2001) elaborate an excellent review on knowledge management 
and knowledge management systems. They show how information and 
communication technologies can enhance the knowledge creation, storage and 
retrieval, transfer and application. Figure 13 illustrates their conclusions. 
On the other hand, information and communication technologies can also be classified 
as integrative (store and retrieve information) and interactive applications (Zack, 
1999). 
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Integrative technologies may enhance organisational declarative memory. For 
cyainihlc. CICLtrunic datahases. which include structured information; c. ypert systems, 
which include codified human knowledge; and document management technology, 
vý hich allovv s the storage and retrieval of knowledge on past experiences and current 
information. Based on these technologies, organisations may develop vast repositories 
of knowledge ahout customers, projects, competition and the industries in which they, 
play (. Alav i. 1997). 
Furthermore, systems such as ERP integrate all the relevant information about the 
internal performance of the organisation in a unique application, avoiding 
duplications, mistakes and thus. making the internal sharing of information more 
efficient and effective. In consequence. the process of decision-making should 
improve. 
On the other hand. integrative technologies such as data %v arehousingg and data 
IIIInIII, g. ciocunlent management ý\ stem; and aecnt, may he great value by processing 
or getting information at a rate never-seen before. It is undeniable their })o eflul 
potential. mainly' for those industries %v, here getting the right information timely might 
pro%ide competitive advantages (e. g. insurance companies). 
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In general, the storage and retrieval of organisational knowledge through easily 
accessed and unique channels allows organisations to apply it on solving problems, 
avoiding re-inventing the wheel. This results in reduced organisational transaction 
costs (Walsh and Dewar, 1987). 
A limitation which integrative ICTs present is that they are only helpful if the user 
knows what he is looking for (Powell and Dent-Micallef, 1997). Indeed, a heavy 
reliance on ICTs might discourage individuals, and specially newcomers, to learn 
from others with more expertise (Ruhleder, 1994; Orlikowski, 1996). It must be taken 
into account that the tacit elements of knowledge cannot be articulated due to its 
contexts-specific dependency. Thus, the potential of ICTs to store knowledge is 
limited to explicit knowledge. 
In addition, since this type of technologies promote declarative memory, they enhance 
`encased' learning, resulting in a "learning trap" (Levitt, 1989). This hinders 
creativity, innovation, and flexibility (Zack, 1999). Denison and Mishra (1995) 
remark that the excessive use of organisational memory can lead to stable 
organisational cultures that resist changing. 
Interactive technologies aim to support collaboration, social interaction and 
communication processes which are the basis of knowledge transfer and integration. 
The availability of new channels of communication and collaboration such as e-mail, 
intranet-extranet, groupware, forums and bulletin boards allow formal and informal 
contacts among individuals, without any time or space limitations. Therefore, they 
nurture the interacting "ba". 
Internet, search engines, web crawlers have proven to speed up the access to external 
knowledge and the organisational memory without any intermediary. Also, 
multimedia technologies such as videoconferencing provide sophisticated access to 
stored information, enabling the capture of some contextual characteristics. 
Furthermore, ICTs can enhance the capture, store and manipulation of explicit 
knowledge in a number of forms, such as numbers, text, video and graphs. 
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The exercising "ba" also can be enhanced by ICTs, 'as individual learning can be 
supported with different tools such as computer simulation. Also, tools such as CAD- 
CAM, CATIA, PDM and simulation software enable designers to create new products 
in more effective ways. Thus, ICTs can be enabler of learning and creativity, and of 
easy access to stored knowledge about past experiences. 
ICTs are widely seen as useful aid in collaboration, since they work across spatial, 
temporal and functional boundaries (Walsham, 1998; Schultze, 2000). However, the 
reliance on ICTs for knowledge transfer might not be adequate due to the nature of 
organisational knowledge, socially embedded in their practices (Brown, 1998; 
McDermott, 1999; Hayes and Walsham, 2003). They might hinder the build-up of a 
shared understanding (Brown, 1998; McDermott, 1999; Schultze, 2000; Hayes and 
Walsham, 2003), requirement for an effective knowledge sharing. 
In short, the huge amount of available information and communication technologies 
provides a wide range of possible support for knowledge management, from 
automation to creativity, from purely mechanistic functions to more human functions. 
Due to the characteristics of knowledge, socially constructed by interaction, 
interactive applications might be more suitable than integrative applications (Zack , 
1999; Olivera, 2000; Ruhleder, 1994). However, ICT are not a "panacea" (Constant et 
al., 1996; Dewett and Jones, 2001). Often, a strong focus on ICT is at the expense of 
the development of a suitable organisational culture (Liebowitz and Chen, 2001). This 
fact has engendered a debate on the role of ICT in supporting knowledge management 
processes between technophiles and HR supporters. This debate will be dealt in more 
detail in the next section. 
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3.6 Common Debates Within Knowledge Management 
The role of ICT within Knowledge Management 
The usefulness of ICT as means of supporting the management of knowledge has 
proved to be important by several researchers (Alavi and Leidner, 2001; Scarbrough 
et al., 1999; Ruggles, 1998; Davenport and Prusak, 1998; Zack, 1999; Alavi and 
Tiwana , 2003). 
However, despite the fact that much research on knowledge 
management exists, the role of ICT in knowledge management continues to be 
obscured and this has lead to a continuous debate which tends to either overemphasize 
or underestimate the role of ICT (Sorensen and Kakihara, 2002). On the one hand, the 
`hard party' consists of practitioners and IS specialists focusing on the technology, 
mainly on developing tools and systems. On the other hand, the `soft party' 
concentrates more on accumulating intellectual capital through the development of 
skills and competences (Scarbrough and Swan, 2001). Accordingly to Earl (2001), the 
technical approach is the longest established within the knowledge management 
research literature. As seen in Figure 14, initially the literature on knowledge 
management was driven by the technical issues such as information management or 
IT/IS. However, in the last years, knowledge management has been addressed from a 
more balanced proportion of different views. The decline in ICT focus might be due 
to the decreased interest on knowledge management from practitioners. Figure 15 
gives evidence that for practitioners knowledge management is equivalent to 
managing information and ICT. 
In fact, organisations already guess that technologies might not be the only main issue 
in knowledge management but other issues are also significant (see Edwards et al., 
(2003)). This might be an indicator of how difficult organisations find to implement 
knowledge management. 
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new information and knowledge (Nonaka, 1988) and, since ICT are increasing both in 
number and in complexity, research to understand the relationship between ICT and 
knowledge management is increasingly critical. According to Alavi and Tiwana Alavi 
and Tiwana (2003), "the IT dimension of knowledge management remains 
understudied' (p. 119). Sambamurthy and Zmud (2000a) claim that further research is 
needed in order to define which ICT capabilities are vital for business success in 
contemporary digital environments. ICTs offer new opportunities to scoop the 
potential of knowledge management practices. 
This study will also examine the role of ICT in supporting other capabilities based on 
the principles of dynamic capabilities. Most of the few past studies have studied the 
direct effects of ICT capabilities on firm performance, however, given the supportive 
role of information systems, their complementarity with other resources or capabilities 
should be researched (Clemons, 1986; Ravichandran and Lertwongsatien, 2005; 
Tanriverdi, 2005). Similarly, this research will analyse the influence of knowledge 
mann ement capabilities on ICT capabilities. According to Eisenhardt and Martin 
(2000), dynamic capabilities are shaped by learning mechanisms. For example, the 
skills existing in firm to use information and communication technologies might be 
related to the extent in which learning activities such as the attendance to courses or 
the frequency of internal formation are applied in the firm. Also, the effectiveness of 
the collaboration with suppliers or customers might depend on the existence of 
platforms which electronically communicate them. 
The present research will conceive ICT capabilities as mixture of human and 
technical factors from a comprehensive perspective. Although nowadays 
organisations can acquire similar ICT, the competitive advantage related to the use of 
ICT will only come from idiosyncratic characteristics of the firm. Sambamurthy and 
Zmud (2000) suggest that new thinking focused on the core ICT capabilities will 
provide a better understanding of ICT management. As within the knowledge 
management literature, a number of cultural, organisational, strategic, human and 
technical factors have been identified as determinant in the use of ICTs for supporting 
knowledge management processes. Therefore, ICTs should be considered in 
conjunction with these elements. Some IS researchers have adopted this approach 
when studying the effect of information systems in organisational performance 
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(Powell and Dent-Micallef, 1997; Feeny and Willcocks, 1998; Bharadwaj, 2000; Byrd 
and Turner, 2000; Van Der Heijden, 2001; Dehning and Stratopoulos, 2003). These 
studies will be discussed later. 
In spite of the different conceptualisations of ICT capabilities, all studies agree in the 
need for including human-based resources in order to be precise when researching the 
impact of ICT on the organisation (Melville et al., 2004). While there is abundant 
empirical evidence that supports. the economic value of IT resources (Kohli and 
Devaraj, 2003), their contribution to provide competitive advantage is less conclusive 
(Melville et al., 2004). According to Mata and Fuerst (1995), it is increasingly agreed 
that human IT resources are more likely to confer competitive advantage. However, 
there are few studies that have examined it and it is still unclear what human skills 
(technical or managerial) are more strategic. 
Therefore, the present study will investigate the relationship between knowledge 
management practices and ICT capabilities with the aim of empirically analyse the 
complementary e ect from a holistic view. 
In relation to this point, another debate has arisen regarding the nature of Knowledge 
Management in comparison with Organisational Learning. Next section will explains 
the main points in this debate in order to clarify the distinctions and commonalities. 
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Organisational Learning versus Knowledge Management 
As shown in Table 2, the IT and HR communities refer to different discourses, 
Knowledge Management and Learning Organisation respectively (Scarbrough, 2003). 
Both discourses have similarities and differences which will be discussed here. 
Organisational learning focuses on studying the learning processes, while knowledge 
management aims to prescribe how to augment organisational knowledge. While the 
former is mainly theoretical and "people" oriented, the latter is concerned about 
technical aspects such as the development and implementation of information 
technologies. Consequently, while organisational learning is descriptive, knowledge 
management is prescriptive, being learning organisation and organisational knowledge 
their prescriptive and descriptive related views respectively (see Table 2) 
Table 2: Differences between Organisational Learning and Knowledge Management 
Criteria Organisational Learning Knowledge Management 
Approach Philosophical, academic Technical 
To understand and criticise the To create ways of disseminating and Objective learning processes of and within leveraging knowledge effectively organisations 
Organisations harness the learning The development of better tools and capability of the firm and 
individuals within it through people 
methods will facilitate the capture, 
Basic assumptions development, empowerment, codification, use and exploitation of 
leadership and culture change 
the knowledge and experience of 
(Scarbrough and Swan, 2003) employees 
Learning as a process of change 
Knowledge as a resource that 
provides competitive advantage and 
Focus Human resources, social capital, its management is studied. 
training, education, leadership, Information technology and change management systems, intellectual capital 
View Descriptive Prescriptive 
Related view Learning Organisation (prescriptive) 
Organisational Knowledge 
(descriptive) 
Defenders HR community IT community 
(Source: Author mainly based on Vera and Crossan (2003) and Easterby-Smith and Lyles (2003)) 
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In spite of these differences, both discourses are intimately related. Learning implies 
the bi-directional flow of knowledge across the different organisational levels. Learning 
is a process of change which enables the accumulation of organisational knowledge, 
which differentiates organisations from each other. In fact, this coincides with the idea 
of knowledge supported in this study, similar to the theory of knowledge creation of 
Nonaka and Takeuchi (1995) that knowledge is dynamic and created throughout all the 
organisation. The confusion comes from those who adopt the view of knowledge as 
object, as something that can be stored like physical objects. Therefore, organisational 
learning is more similar to the knowledge epistemology of practice and capability to 
act. The view of knowledge as content corresponds to the knowledge epistemology of 
possession. However, this research agrees with Cook and Brown (1999) and defends 
that both epistemologies, of possession and of practice, should be bridged since they are 
indispensable components of knowledge management. Doing so, although theoretical 
insights might be the basis, organisations need to understand their implementation and 
integration in their work processes, thus research need to adopt more prescriptive 
approaches based on practices. Almost 23% of the literature on knowledge 
management refers to organisational learning; however, it remains underestimated by 
practitioners who tend to conceive knowledge as an object, as explicit knowledge (see 
Figures 14 and 15) 
On the other hand, it is undeniable that modern ICTs can support knowledge 
management and learning processes, but at the same time the wrong assumption that 
information technologies are the immediate solution for knowledge management should 
be forgotten, since the development of technologies do not provide advantage on its 
own due to the decisive role of organisational and human aspects in their success. Thus, 
the alignment of the different elements of the organisation (strategy, structure, culture, 
routines, technologies) should be achieved. Finally, it must be pointed out that the 
theoretical foundations of organisational learning and organisational knowledge cannot 
be forgotten. For example, the fact that knowledge is socially created at the different 
levels of the organisation is something that ICTs cannot replace, but, on the contrary, 
can enhance or complement. For this reason, this study is based on a comprehensive 
view of what the researcher believes knowledge management should stand for, a 
balance between human and technical aspects, focusing on organisational practices 
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(Figure 16). In her opinion, the adoption of an integrated approach based on practices 
will provide insightful contributions to the existing debates. 
Therefore, this study assumes that organisational knowledge is accumulated through 
organisation's practices and has an effect on the organisational performance. This is 
the basis of the knowledge-based view of the firm, which claims that firms' abilities to 
manage their knowledge determine performance differences. However, this point is 
also under debate, so it will be discussed in the next section. 
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Performance 
The debate on the impact the impact of learning and knowledge on firms' 
performance is held between two opposite extremes (Lyles and Easterby-Smith, 
2003). On the one side, there are researchers that claim that there is a positive 
relationship (Cangelosi and Dill, 1965; Fiol and Lyles, 1985; Appleyard, 1996; Bontis 
et al., 2002; DeCarolis and Deeds, 1999; Hitt et al., 2001; Lee and Choi, 2003). On 
the other side, there are researchers who oppose this view (Argyris and Schon, 1996; 
March and Olsen, 1975), arising issues such as core rigidities (Leonard-Barton, 1992). 
However, the measurement of organisational performance might be critical in the 
debate (Droge et al., 2003). Knowledge management might not directly provide 
financial benefits, but its effect on the organisational capabilities such as innovation, 
flexibility and adaptability might be the source of competitive advantage in the long 
term. Having in mind the volatility of the new economy, long-term advantages might 
be more reliable. Thus, "knowledge makes performance more reliable" (March, 1991: 
83), although in the short-term learning may negatively impact performance (Crossan 
et al., 1999). 
This study assumes that as a result of the knowledge exploitation or application, 
organisations should be able to improve the quality of the decision making process, 
increasing their comprehensiveness, their creativity, the level of consensus achieved 
and their innovativeness (Soo et al., 2003). Although an increased level of know-how 
within organisation might not imply better financial results, the specific application of 
this new knowledge will have an effect on other organisational outcomes such as the 
development of organisational capabilities (e. g. innovativeness, flexibility and 
adaptability). In order to clarify this debate, this research will employ different 
indicators in order to measure organisational performance and its variability 
according to knowledge management practices and information and communication 
technolo. eies capabilities. 
Next section will focus on the review of the existing literature regarding knowledge 
management and ICT from the RBV. This revision will allow identifying the gaps in 
the literature and corroborating the important contributions of the present research. 
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3.7 Literature Review on Empirical Studies 
In spite of the explosion of scholar publications regarding knowledge management in 
the last decade, Staples et al. (2001) claim that more empirical research on KM 
focused on the knowledge-based capabilities is needed, since this view may help to 
develop a new and more managerial approach. Existing research has mainly focused 
on theoretical or conceptual studies and on case studies-based empirical tests (Un and 
Cuervo-Cazurra, 2004). 
Therefore, this section starts with the revision of the existing few empirical studies 
regarding knowledge management capabilities which use questionnaires or surveys 
for data gathering. Table 3 summarises the characteristics of such studies and 
finalises by highlighting the differential contributions of the present research in 
comparison with the existing ones. There are three main contributions with regard to: 
(1) the scope of the research, (2) the inclusion of contextual variables, (3) the 
relationship with organisational performance. In order to examine the relationship 
between knowledge management and ICT capabilities, first the existing empirical 
studies on ICT capabilities are summarized in Table 4. As before, the differences 
among those studies are discussed: first, (a) the scope of research, (b) the inclusion of 
contextual variables and (c) the relationship with organisational performance. Finally, 
the relationship between knowledge management and ICT capabilities will be 
discussed. 
Quantitative Studies on Knowledge Mana, eement Capabilities 
(1) Scope of Research 
As said in before in this chapter, this research will conceive knowledge management 
capabilities as two components: knowledge management processes and knowledge 
management system. 
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The scope of the existing researches within the literature on knowledge management varies. 
Nonaka et al. (1994) focus on the conversion processes between tacit and explicit, and 
individual and organisational knowledge, based on the knowledge creation theory, while El 
Sawy et al. (2001) has a more narrowed focus on the knowledge sharing process. Others 
concentrate on organisational learning processes (Ruiz-Mercader et al., 2006) or knowledge 
management processes depending on the content of knowledge such as customers (Tanriverdi, 
2005). However, this research supports the conceptualisation of knowledge management 
capabilities adopted by Gold et al. (2001) and Lee and Choi (2003) since, in the researcher's 
opinion, they capture the philosophy of the KBV more adequately. 
(2) Contextual Factors 
The present model will contribute to analysing KM and ICT capabilities in the context of 
SMEs. Similarly, the focus of analysis differs. Most of the studies (Tanriverdi, 2005; Tippins 
and Sohi, 2003; Gold et al., 2001) take organisations as units of analysis, especially large 
firms Context is a key issue when dealing with organisational knowledge (Tsoukas and 
Vladimirou, 2001). Knowledge management activities might vary depending on the stability 
of the environment, the technological turbulence, etc. For example, Lee and Choi (2003) state 
that their results are valid for large and profitable firms located in Korea and, therefore, they 
might differ in other contexts. 
Regarding the type of firms targeted, El Sawy et al. (2001) concentrate on the dynamics of 
project teams. What is striking is that no study till 2006 has focused on small and medium 
firms (SMEs) and most of the studies have been carried out beyond Europe. Only Ruiz- 
Mercader et al. (2006) do so by addressing IT small firms located in the Spanish region of 
Murcia. 
The fact that all the firms targeted by this research are SMEs belonging to the same sector, 
carry out manufacturing activities and are located within the UK gives a certain control of 
the external environment. In this way, the critique to RBV for overlooking contextual factors 
such as the market conditions (Priem and Butler, 2001) is addressed. According to Barney 
(2001), the analysis of the market will determine whether different resources are valuable or 
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not. Nevertheless, issues such as the technological turbulence are also studied as internal 
contextual factors. 
Thus, drawing upon the contingency theory, the present research will test whether certain 
internal contextual variables mediate in the linkages between knowledge management 
capabilities and ICT capabilities and performance. The contextual variables included in this 
study and commented later in the development of the constructs measures include 
organisational hierarchy, process routineness, product type, control level, etc. 
Some studies (Nonaka et al., 1994; Soo et al., 2003) exclude from their analysis any reference 
to internal organisational characteristics. On the other extreme, some studies (Gold et al., , 
2001; Lee and Choi, 2003; Sabherwal and Becerra-Fernandez, 2003) take into account 
internal contextual factors when operationalising KM. However, they fail to control variables 
concerning the external environment such the size and sector to which firms belongs. 
(3) Knowledge Management - Performance 
Thirdly, this research will analyse the relationship between KM, ICT and performance in 
order to test their effect on providing competitive advantage. Moreover, the impact of specific 
practices regarding knowledge management will be assessed in relation to organisational 
performance, which will provide manager with empirical evidence on how successful 
knowledge management initiatives take place. 
As seen in Table 3 studies have analysed the relationship between knowledge management 
capabilities and other constructs (effectiveness (Gold et al., 2001); performance (e. g. Lee and 
Choi, 2003; Tippins and Sohi, 2003; Tanriverdi, 2005), ); knowledge management 
effectiveness (Sabherwal and Becerra-Fernandez, 2003). The main argument of the KBV is 
that the ability of firms to manage knowledge leads to differential results compared to their 
competitors. Thus, it seems reasonable to state that knowledge management will improve the 
organisational effectiveness over time. However, only in the last years, the relationship 
between knowledge management and performance is receiving attention (Figure 17). 
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Figure 17: Number of empirical publications dealing with performance (keyword: 
"knowledge management", subject area: "performance" and "empirical studies") 
(EBSCO Business Source Premier database) 
Although some researches assume a positive relationship between knowledge management 
and organisational performance (Lee and Choi. -1003. Tanriverdi, 2005). this assumption has 
not always been supported by empirical research. Droge et al. (2003) argue that the existence 
of such relationship may depend on what measures of knowledge management and 
performance are considered. For example, the studies of Tippins and Sohi (2003) and Lee and 
Choi (2003) capture the contribution of knowledge management in organisational 
performance. IIowever. the former study measures organisational performance by using four 
market-oriented indicators (customer retention, sales growth. profitability and return on 
investment (ROI ). while the latter one measures it in a more comprehensive way (the degree 
of superiority in success. market share, growth, profitability and innovativeness in comparison 
with the firm's competitors). In the study of Tanriverdi (2005), performance is solely 
measured vv ith financial indicators such as ROA and Tobin's q. 
Bus. lhi. s rc. wan/l it-ill test the inlp 't Of kilwll'%Pdue 111U11C1PP111e11( and ICT capabilities on a 
cuninrehcn. sii e vet 0! (/ills"' Olt fin ntcial (lilt/ noir-financial indicators nl"er- the last t/trece veal .c 
are included. since a snapshot might not reflect the real performance results of a firm and 
given that these capabilities might have an effect on non-immediate and tangible results. 
Likevýise. Ra\ et al. (2004) claim that using the overall performance of the firm in order to 
assess the relationship with other resources can lead to equivocal conclusions. Agreeing with 
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this view, the study of Lee and Choi (2003) include creativity as an intermediate result. Here, 
however, the researcher does not embrace this approach since the firms targeted include firms 
which do not need to have R&D function. Therefore, the way adopted to overcome the above 
weakness is by measuring performance using a wide range of performance indicators. 
Although the literature on information systems for knowledge management purposes is very 
extensive, the present research has narrowed its focus to the concept of capabilities. There are 
diverse empirical studies on information systems capabilities and even, a couple of strong 
review articles (Melville et al, 2004; Wade and Hulland, 2004) which examine and criticise 
the existing work (recommended for more details). Given that the focus of the present 
research was primarily knowledge management and that there is already a well established 
range of empirical work dealing with ICT capabilities, the researcher decided to rely on the 
existing literature on ICT capabilities to inform the construction of my model and constructs. 
Therefore, the next section reviews the existing empirical studies regarding the impact of ICT 
on organisational performance, which appear summarized in Table 4. As in the previous 
section, the contribution of the present research will be justified in relation to the scope of 
research, the relationship with performance and the inclusion of contextual factors. Finally, a 
discussion on how ICT have been addressed within the literature on knowledge management 
will lead to the conceptual framework of the present research. 
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Quantitative Studies on ICT capabilities 
(1) Scope of Research 
This research aims to empirically investigate the relationship between ICT capabilities 
and organisational performance. The scope of the existing researches within the 
literature on ICT capabilities is twofold: on the one hand, some studies (Byrd and 
Turner, 2000; Van Der Heijden, 2001) concentrate on the development of appropriate 
construct; on the other hand, some (Powell and Dent-Micallef, 1997; Bharadwaj, 2000; 
Dehning and Stratopoulos, 2003; Ravichandran and Lertwongsatien, 2005) examine 
their impact on performance. This study is in line with the latter, since the real value of 
ICT for businesses is still an unsolved question (Tanriverdi, 2005). 
(2) Information and Communication Technologies - Performance 
In doing so, the relationship between ICT and performance will be analysed adopting a 
broader concept of organisational performance, such as the one proposed above for 
knowledge management capabilities. 
Indeed, when reviewing extensive literature on ICT from the RBV, Melville et al. 
(2004) conclude that most empirical studies support a positive association between ICT 
and organisational performance (Bharadwaj, 2000; Lehr and Lichtenberg, 1999; 
Lichtenberg, 1995; Siegel, 1997), although fewer studies find this association 
inconclusive (Cron and Sobol, 1983; Stiroh, 2001). Also, they detect that most of the 
studies analyse the effect on organisational performance by using financial metrics. 
Only Powell and Dent-Micallef (1997) use qualitative indicators to capture the firm's 
self-assessment. However, information and communication technologies might have an 
indirect effect on organisational effectiveness, which might not be translated into 
financial improvements. Thus, previous researches do not adequately address the real 
impact of ICT on organisational performance. 
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"Table 4: Quantitative studies on ICT capabilities 
Purpose / Research Link to Author & Year Question Operationalisation of /CT/IT Setting Performance Conclusions 
IT alone does not produce 
To study the linkages I 1. HUMAN RESOURCES Powell and Dent- Retail Industry, 
YES (IT 
performance, 
sustainable performance 
advantages but advantages can petoeerr IT and f , nn 2. BUSINESS RESOURCES Michallef (1997) USA, large overall be gained by using IT to leverage (performance 3 TECHNOLOGY RESOURCES 
performance) intangible, complementary human 
and business resources. 
out of 8 factors influence IT 
Byrd and Turner To better define the IT 1 TECHNICAL IT INFRASTRUCT. 
one large USA NO 
infrastructure flexibility 
(2000) infrastructure flexibel ty i 2. HUMAN IT INFRASTRUCTURE , (Integration, Modularity, IT 
personnel flexibility) 
1 IT INFRASTRUCTURE 
a^p , ca' y examne ? 
Firms with high IT capability tend 
i 2. HUMAN IT RESOURCES e association between 
USA, YES (financial o outperform a control sample of (2000) technical IT IT capability and firm " skills, longitudinal, ratios) riety of profit and 
firms on a variety 
" managerial IT skills 
oe ormance 
large? (DB) cost-based performance 
3 IT-ENABLED INTANGIBLES measures 
wo capabilities (BS thinking and 
Theoret cal development Relationship building) are reliable 
Van Der Heijden and empirical validation 1 IS IT GOVERNANCE 
The 
Netherlands, and valid measures 
(2001) of a measurement 
BUSINESS SYSTEMS THINKING 
online 
NO IS/IT governance is the 
i strument for three IT RELATIONSHIP BUILDING aggregation of two other 
core competence 
communities 
capabilities (B IT Strategic thinking 
and IT mgt) 
Tc examine and Managerial IT skills are positively 
er, n, ncally test the related to sustainability 
Denhing and ( 'actors that are bei eves 1. MANAGERIAL IT SKILLS USA, NO? (CA = peer 
Competitor's knowledge of CA is 
Stratopoulos to lead to a sustainable 2. TECHNICAL IT SKILLS longitudinal, 
rating) 
negatively related to sustainability 
(2003) competitive advantage 3. IT INFRASTRUCTURE large? (DB) here is no support for technical 
(CA) due to an IT- IT skills or IT infrastructure as 
enabled strateg\ source of sustainable CA 
General support to the resource 
complementarity arguments put 
forth in the IS literature 
Requirements ==> more than 
Ravichandran and apability =_> IT 
investing, more cooperating with 
Dort for Core 
1. IS HUMAN CAPITAL YES (financial business leaders to play an active Lertwongsatien 
-%oetence ==> Firm 
2. IS PARTNERSHIP QUALITY USA, large? 
ratios) role 
in IT deployment decisions 
(2005) 3. IT INFRASTRUCTURE FLEXIBILITY Strong IS functional capabilities ormance  
enable organisations to effectively 
leverage IT in pursuit of firm 
strategies 
Resource endowments affect 
capability development 
UK, SMEs, 
The 
present 
ICT capability =_> (KM 1. IT INFRASTRUCTURE manufacturers, 
esearch 
capabilities) __> Firm 2. TECHNICAL IT SKILLS mechanical YES (various) Chapter 10 r Performance 3. MANAGERIAL IT SKILLS engineering 
sector 
(3) Contextual factors 
4. ý (III J)iCI inus studies, this study takes organisations as a unit of research. Concretel 
this research will undertake the research of' ICT capabilities on SMEs located in the 
UK. as it is significant that all except of one, which researches Dutch online 
communities. focus on large firms located in the USA. No study has studied before the 
role of ICT capabilities in SMEs. 
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Furthermore. this study will include several contextual factors and iin'evigate their 
influence on ICT capabilities. The firm's characteristics might determine the use of 
information and communication technologies. For example. a company of 15 
employees located in a unique site might not need an information system to support its 
internal communication. Also, according to Melville et al. (2004). the competitive 
environment and the macro environment of the firm might influence on information and 
communication technologies strategies. Only Ravichandran and Lertwongsatien (2005) 
include some control variables such as size, age and information intensity. As Droge et 
al. (2003) claim, the key issue is to identify which of the many elements of context are 
significant. 
Knowledge Management - Information and Communication Technologies 
This stutly )rill simultaneous analyse the three consti-uct. s (KM, ICT (111(1 performance) 
which will allow to test whether ICT have an indirect effect by lei'eraý, in. ' knowledge 
management capabilities and/or a direct effect on performance. Consequently, this 
aiialvsis mill (contribute to the empirical research of the dynamic capabilities theory. 
Supporting the idea of indirect effects of ICT on organisations, Powell and Dent- 
\uicallef ( 1997) find that "ITs alone haue not produced sustainable performance 
crcl1cuuc1L'c'. c ill the retail inchistrv, but that scne, firrns have gained (uli°untage. c hi using 
ITs to leverage intangible. complementary human and busine. v. s revOuf'ces" (1-075). 
Therefore. information and communication technologies capabilities might mediate on 
the effect of the knowledge management capabilities. 
So far. those few studies which analyse the relationship between knowledge 
management and organisational performance (see Table 3) fail to study ICT 
comprehensively. simply considering technology as part of the organisational 
infrastructure (see Figure 18 as an example). 
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Technology 
Knowledge 
Structure INFRASTRUCTURE 
Capability 
Culture 
)rganisational 
Effectiveness 
Knowledge 
PROCESS 
Figure 18: Conceptual model of Gold et al. (2001) 
In such studics. technoloL, v is included as a resource, from the technological point of 
view . 
However, the simple acquisition of technology does not guarantee the expected 
outcomes. In fact, there are plenty of failed applications of technologies for knowledge 
management purposes (Tsoukas and Mvlonopoulos, 2004), since, as seen in Chapter 4, 
the impact of ICT on the firms' results depends on the ability of the organisation to 
implement them and adjust their processes to it. Therefore, technology should be 
considered as a capability involving human and organisational skills to use it, that is, as 
an organisational capability. Thus, the present research aims to integrate the º'iewr of 
1(7 capabilities in the study of knowledge management ( Pct on orcan 11aä(1.. The 
conceptual model hence derives into the one shown in Figure 19. To the best of the 
researcher's knoMedge, only two studies (Tippiss and Sohi, 2003, Tanriverdi. 2005) 
have envisaged ICT from a holistic perspective when analysing whether organisational 
learning plays a significant role in determining the outcomes of IT. The recent ltý 
publication of these studies show the interest and lack of research on the gap this 
research spotted in the literature. However, the study of Tippins and Sohi (2003) is 
narrov%ed to only market knowledge, while Tanriverdi (2005) focuses on multibusiness 
large companies assessed according to financial indicators. This study will concentrate 
on SNIL.. here either separately or from a holistic approach, research on knowledge 
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management capabilities (Ruiz-Mercader et at.. 2006) and ICT capabilities is still 
missing. On the other hand, this research offers a different operationalisation of 
knowledge management capabilities based on March's (1991) classification. Finally, 
the comprehensive conceptualisation of organisational performance proves the 
contributions of this research. 
ICT capabilities 
Human 
Technology 
structure INFRASTRUCTURE 
Capability 
Culture 
Organisational 
Performance 
PROCESS 
KM capabilities 
Figure 19: Transforming the model of Gold et al. (2001) into the conceptual 
framework of the present research 
Con, idering the rapid development, both in number and in complexity, of new 
technologies which provide possibilities unthinkable before, research on the 
information and communication technologies capabilities influencing the efficient use 
of technologies for enhancing knowledge is of great importance. ICT might provide 
potential source of sustained competitive advantage by leveraging the fundamental ztý 
capabilities of the firm (Mata and Fuerst. 1995). 
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Thus, the present research aims to develop a new integrative focus drawing on the 
resource-based perspective, including KM and ICT capabilities along with contextual 
variables, with the aim of explaining differences in organisational performance. 
Different fields such as strategy and information systems might provide important 
insights into specific aspects of knowledge management but standing alone, none 
provides an integrating framework (Teece, 1998b). At the same time, this research aims 
to undertake the challenge of empirically examining the interaction and 
complementaria of knowledge management capabilities and ICT capabilities based on 
the dynamic capabilities theory. The comprehensive view of ICT capabilities, 
considering technical and human aspects, will also contribute to lending evidence to the 
dynamic capabilities theory. 
As explained in section 3.6, the debate on the role of information and communication 
technologies is still ongoing. Indeed, Edwards et al. (2003) conclude that, according to 
their survey's review on the current state of knowledge management, the role of ICT in 
knowledge management still needs to be clarified. 
This literature review has demonstrated the significant contributions of the present 
research, which will be expanded on Chapter 5. Research Objectives and Hypotheses. 
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3.8 Summary 
Along this chapter the researcher has defined and justified the approach to knowledge 
management adopted in the present study and its contributions in comparison with the 
existing literature. The main issues identified in the discussion can be summarized as 
follows: 
1. The present study will analyse the practices within knowledge management 
quantitatively in order to provide generalised guidelines based on empirical 
results. In this way, organisations will find it easy to implement knowledge 
management within their activities and will see the contribution of knowledge 
management. The reason to do so is that most studies on knowledge management 
have concentrated on conceptual issues and empirical studies in the form of case 
studies. In spite of their useful insights, organisations have become sceptical since 
they have not experienced the expected results. The main reason for this 
disillusionment is the lack of integration of knowledge management into the work 
practices, which results in confusion when implementing knowledge management 
initiatives. 
2. In this study knowledge is considered something dynamic, which takes place in 
the course of action. Therefore, the practice-based approach seems appropriate. 
3. Multiple and different knowledge practices will be grouped according to 
knowledge exploration and knowledge exploitation, being these processes 
intrinsically linked and essential in knowledge management. 
4. Embracing principles of the Activity Systems Theory, this research assumes that 
practices on knowledge management interact with organisational elements such 
as organisational alignment, culture, structure and information and 
communication technologies. Thus, diverse contextual factors are taken into 
consideration in the present study. 
5. Moreover, a comprehensive range of indicators will be included in the 
organisational performance construct. Knowledge management and ICT might 
not have direct or immediate effects on the organisational results, so other 
indicators such as flexibility, innovativeness and adaptability will be considered. 
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In the long term, knowledge management and ICT can constitute organisational 
capabilities which will enable knowledge and organisational renewal. 
6. This research aims to adopt a comprehensive view of ICT since research on the 
relationship between knowledge management and ICT has usually considered 
ICT as simple objects, while they involve human and organisational aspects 
which will determine their effectiveness in organisations. Therefore, information 
and communication technologies constitute an organisational capability by 
themselves and should be considered in a comprehensive way. 
7. In this way, the present research will contribute to clarifying the role of ICT in 
knowledge management from a holistic perspective. Edwards et al. (2003) detect 
this need in their survey-review among practitioners. In order to investigate this 
relationship, sound theory on knowledge management and learning is needed, 
since ICT can be supportive but not central. As a result, the debate between 
knowledge management and organisational learning will be balanced. 
8. Simultaneously, it will examine whether KM capabilities can intercede in ICT 
capabilities, which will test the complementarity between KM and ICT 
capabilities. Learning processes can shape other capabilities (Eisenhardt and 
Martin, 2000) 
9. The literature review on existing empirical studies has demonstrated the valuable 
contributions of the present research to the field. 
In conclusion, this study will research knowledge management and its impact on the 
oranisational performance from a practice-based approach which will provide 
practitioner with evidence on a best-practice basis. A holistic view of the activity 
system will be adopted, with special focus on the relationship between knowledge 
management and ICT, being the latter considered as a capability in itself. 
The next chapter will introduce the setting in which this research will focus on, that is, 
small and medium firms. 
88 
Chapter 4: Setting 
The purpose of this chapter is to: 
(1) Explain the definition of SMEs and comment their important role in the 
European economy 
(2) Describe the specific characteristics of SMEs, in contrast to larger firms 
(3) Discuss the characteristics and nature of knowledge management and 
ICT in SMEs 
(4) Introduce the Mechanical Engineering sector and comment their 
importance in the European economy and the challenge it faces 
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4.1 Introduction 
The present study will research the UK firms' behaviour regarding knowledge 
management and information and communication technologies of firms in a particular 
context: small and medium enterprises (SMEs), within the mechanical engineering 
sector with manufacturing facilities. 
Research on SMEs has been underdeveloped in spite of their importance in amount 
and in employment generation. The purpose of the present study is to contribute to 
filling up the lack of research on SMEs. However, the specific circumstances of such 
firms should be understood first. 
Thus, the purpose of this chapter is to give an overview of the main characteristics of 
SMEs. First, general characteristics of SMEs will be described, passing to specify the 
main issues of this type of firms in relation to knowledge management and 
information systems. Second, a short description of the mechanical engineering sector 
will be shown, emphasising its importance in the European economy and the specific 
challenges firms in this sector face. 
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4.2 Small and yIediur Firnis 
Importance 
SMEs account for 95% of the European businesses (OECD. 2005). Furthermore, they 
provide around 65 million jobs, what represents 66%Ir of the total employment, and 
produce 65%c of the business turnover (OECD, 2005). Furthermore, they are also widely 
recognized as key contributors in entrepreneurship. Indeed, all SMEs have the potential 
of growing and becoming a large firm. 
In 2004 in the UK alone there were 3.75 million SMEs distributed by size as seen in 
Figure 20. They were responsible for two thirds of total employment (74.5 million 
people) and produce 4U' of the GDP. Even more, studies have forecasted that the 
number of SNIE is predicted to increase by another million in this decade. Indeed, Figure 
20 shows a slight increase in the number of SMEs and in the amount of employment they 
generate. However. their turnover tends to decrease in comparison to larger firms. Hence, 
given their vital role in the UK economy. research aiming at improving their competitive 
advantage is required. 
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Figures 20: Evolution of r''c firms, employment and turnover according to firm size 
(Source: DTI National Statistics) 
Despite recognizing the need to investigate in detail the specific behaviour of SMEs due 
to their social and economic importance. they still remain under-researched. 
91 
The next sections will define what is a SME and will describe the definition of SMEs and 
their main characteristics. 
Definitions 
There are several definitions of small and medium companies (SMEs). According to 
(Bolton_Committee, 1971), the definition depends on the sector studied and it can make 
reference to the turnover or the number of employees, depending on the type of sector. 
Regarding the manufacturing sector, firms are considered SMEs when they have more 
than 200 employees. 
Nevertheless, the present study adopts the definition developed by the European Union. 
Finns must have less than 250 employees and an annual turnover of more than ¬40 
million or a total balance of ¬27 million (European_Commission, 1995). Table 5 gives a 
more disaggregated definition of the definition of medium-, small- and micro-sized 
companies, according to the European Union. 
ENTERPRISE 
CATEGORY HEADCOUNT TURNOVER 
OR BALANCE SHEET TOTAL 
medium-sized < 250 _< 
¬ 50 million <_ ¬ 43 million 
small <50 <_ ¬ 10 million <¬ 10 million 
micro <10 <¬2 million <¬2 million 
Table 5: Definition of micro-, small- and medium-sized Firms by the EU 
(Source: European Commision, Recommendation 2003/361/EC) 
Characteristics 
The strengths and weaknesses possessed by SMEs differ to great extent from those of 
larger firms. 
SMEs have been widely recognised for their resource limitation. The lack of finance is 
frequently pointed as a main constraint for SMEs growth and performance. Because of 
such a constraint, SMEs are focused on dealing with daily activities which can prove 
their value immediately. This also explains the fact that SMEs do not carry out much 
long-term planning, which usually remains implicit to the managers. However, the 
narrow attention to operational issues might ironically cause underperformance. 
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According to the report of the (European_Commission, 1995), SMEs constantly 
underperform (Neider and Skandalakis, 1999) 
The lack of resources and the inability to face highly risky initiatives make SMEs more 
likely to fall in capabilities traps related to their familiarity, their maturity and their 
proximity (Liao et al., 2003). These traps hinder their responsiveness to the environment. 
Thus, the tight financial situation makes SMEs very vulnerable, so they find it difficult to 
make an impact on their environment (DuPont, 1986). Research indicates that not all 
SMEs have growth potential. In fact, 70% SMEs close down within the first three years 
of activity. Nevertheless, SMEs are very diverse and the differences in performance 
between leaders and losers are huge. This difference might corroborate the idea of 
heterogeneity among SMEs that some authors (Lelic, 2002; Sparrow, 2005) have 
described. 
The present study might provide governments insightful evidence for developing their 
policies aiming at enhancing knowledge management within SMEs, based on the 
empirical data gathered from existing businesses. Given their importance for the 
economy, governments understand their role in backing SMEs competitiveness by 
developing policies which grant benefits and support for their activities. However, 
governments should carefully develop effective policies, since the impact of 
governmental policies has been criticised. Thus, policies should be based on empirical 
evidence of the key issues involved in the phenomena. 
On the other hand, a widely recognised and essential strength of SMEs over larger 
companies is their flexibility to react to the environment given the nature of the current 
economy. They are able to adapt and respond quickly to the changes in the environment. 
An important factor which enables SMEs' flexibility is their organisational structures. 
Generally, they are flatter, more organic-like and less bureaucratic and hierarchical 
compared to larger firms. Similarly, internal communications are more fluent and 
working life is controlled in easier ways, which allows quicker decision-making and 
response. Due to their need for survival, their entrepreneurial orientation and their agile 
response, SMEs are thought to be more innovative than larger firms. SMEs' flexibility 
and quick response allows them to work on their main concern, customer service. 
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Reciprocally, SMEs usually have a base of very loyal customers (Julien et al., 1988), also 
maybe due to the proximity of SMEs to their markets. 
However, this flexibility might be limited by their lack of information on market 
opportunities and, in general, of scanning capabilities (Hartley and Hutton, 1998). Their 
resource constraint make SMEs prioritise immediate production problems rather than 
focusing on strategic activities (Hagmann and McCahon, 1993). Vos et al. (1998) warn 
that SMEs tend to fall in a vicious circle: being too busy solving daily problems, they 
cannot pay attention to strategic issues, hence they remained stuck "fire-fighting" their 
operational problems. 
Another difference in comparison with larger companies is the lack of in-house 
specialists (Duhan et al., 2001). SMEs have lower technical expertise, together with poor 
managerial skills (Caldeira and Ward, 2002). Often a single individual such as the owner 
or a small team are the responsible for the management of the whole SME, being in 
charge of all kind of activities, from solving operational problems to recruiting new staff. 
However, given the turbulent conditions of the current environment, nowadays SMEs 
need greater managerial skills (Duhan et al., 2001). For example, such managerial 
expertise might be key in developing strategic alliances with other firms or in expanding 
their market share. 
Thus, the present study aims to contribute to filling a gap in knowledge management and 
ICT research focused on SMEs that has been detected in the literature review (see Tables 
3 and 4. To analyse this particular group of firms is of great importance, since, as said 
before, they constitute the majority of all the EU firms. The challenges and strengths of 
SMEs differentiate them to a great extent from large companies. Hence research focusing 
on this specific set of companies is needed. This line of thinking can also be applied to 
knowledge management and the information systems. Due to the specific characteristics 
of SMEs, the benefits from knowledge management and information technologies might 
not be the same as for larger companies. Moreover, the key success factors or issues 
resulting from previous studies might not be applicable to SMEs. 
The following sections will be discussed the main issues in such areas in the context of 
SMEs. 
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4.3 Knowledge Management in SMEs 
The present research will empirically study knowledge management on SMEs within a 
single sector, mechanical engineering. The lack of research of SMEs is also noticed 
within the literature on knowledge management, since, although few exemptions, the 
empirical literature on knowledge management has mainly focused on large enterprises 
(Armbrecht et al., 2001; Levy et al., 2001; Liao et al., 2003). The conclusions derived 
from the studies on knowledge management concerning larger firms have been argued 
not to differ from smaller firms (Beijerse, 2000; Lelic, 2002; Sparrow, 2005). However, 
its barriers and development seems to operate differently in the context of SMEs 
(Sparrow, 2005). Indeed, knowledge cannot be managed in the same ways across sectors 
and company sizes (Sorensen and Kakihara, 2002; Tsoukas and Vladimorou). 
Lelic (2002) argues that the unique barriers in SMEs for knowledge management include 
the lack of knowledge management vision due to their over-emphasis for tangible results. 
Thus, they are usually not engaged in the processes of knowledge acquisition, sharing 
and integration, although they have greater potential to diffuse and internalise 
information throughout the firm (Pelham, 2000). In general, SMEs are poor at knowledge 
management (Duhan et al., 2001; Loebbecke et al., 1999) 
The present study will analyse the influence of regional institutions by studying the 
differences among the diverse areas within the UK. The reason to do so is that, as 
commented before, the over-emphasis on operational activities deviates the attention of 
SMEs from strategic knowledge management activities such as benchmarking (Neider 
and Skandalakis, 1999), which opens access to broad range of knowledge bases. In 
consequence, they might lose the opportunities such as establishing linkages with other 
firms, which can help them to lower costs or enable strategic collaborations. In general, 
SMEs find it difficult to formulate and acquire new knowledge and skills (Vos et at., 
1998). Martin et al. (2002) claim that SMEs should feel urged to renew their knowledge 
bases. The development of regional cluster might be crucial in supporting SMEs in this 
kind of activities through institutionalised resources. Their participation in clusters is a 
potential and powerful way of accessing knowledge and collaborating, although they 
should not fall in proximity trap. 
95 
On the other hand, the present research aims to analyse the correlation between the 
different practices between knowledge management and organisational outcomes, in 
order to discover patterns and assess the practices' impact and, as a result, to get a 
better understanding. Furthermore, the inclusion of contextual factors will allow 
detecting differences across firms depending on such characteristics. The lack of internal 
expertise might be overcome by finding right external knowledge sources, by 
collaborating with other firms or simply by providing training activities. The report from 
CBI (2001) reminds firms that in their interaction with the external environment they 
might come across with "venture capitalists and business angels are actively seeking 
companies that are 'investment ready"' (p. 13), which could alleviate the financial 
difficulties faced by SMEs. On the other hand, the study of Oyeleran-Oyeyinka (2004) on 
learning through training in SMEs show that they usually opt for in-house training, 
contrary to larger firms which tend to acquire knowledge externally. Furthermore, they 
found correlation between the amount of resources invested in training and organisational 
performance. This research will follow the same line. As Clarke and Turner (2004) state, 
the focus on SMEs will contribute to developing the current KBV of the firm. But, in 
order to do so, a holistic approach of the firm should be adopted when researching SMEs 
(Sparrow, 2005). Thus, the present study includes the analysis of organisational variables 
such as size, age, turnover, customers' dispersion, etc. with the aim of identifying key 
differences. These variables will help to analyse heterogeneities among SMEs regarding 
knowledge management. 
As a result of the analysis of knowledge management in SMEs, similarities and 
differences between SMEs and large enterprises studied by previous studies will be 
discussed. 
The understanding of these issues is of critical importance, since SMEs should be aware 
of the need for competing, not only on a low-cost basis, but on a knowledge and 
innovation basis due to the fact that the globalisation of the markets have made 
industrialized countries such the UK high-cost environment (Vos et al., 1998). 
As seen in the literature review, one of the key factors might be the use of ICT. This point 
within the context of SMEs will be extended in the next section. 
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4.4 Information and Communication Technologies in SMEs 
A detailed examination of the ICT used by SMEs together with the analysis of their ICT 
capabilities will be carried out in the present study. In this way, it will contribute to 
understanding what makes SMEs use ICT more e ectively or with a greater impact on 
organisational performance. Also, the comparison of results with those studies focused 
on large firms will give useful insights on the idiosyncratic characteristics of SMEs and 
their use of ICT. 
According to several researchers (Kautz and Thaysen, 2001; McAdam and Reid, 2001), 
the lack of investments in information systems is one of the major constraints in 
knowledge management within SMEs. However, it must be noticed that the format of 
practices within firms seems to be in accordance to the size; as the size increases, 
procedures tend to be more formalized. SMEs find it easy to have face-to-face 
interaction throughout their organisations (Lee and Bennett, 2000). Therefore, the need 
of information systems within SMEs might not be as important as in larger firms. 
However, on the other hand, the lack of use and investment in information systems 
might not be a matter of their little impact, but of the particular conditions of SMEs 
(e. g.. limitation of human, material and financial resources, operation focus, nature of 
their planning and decision processes, rapid development (Raymond et al., 1998; Blili 
and Raymond, 1993; Levy and Powell, 2000). In fact, the drivers for adopting 
information technology are usually SMEs' clients, especially large ones (Sparrow, 
2005). Once the firms have experienced the value of information systems, they are 
more likely to adopt further technology. Thus, due to their specific conditions, SMEs 
often lack of an overall information system strategy (Duhan et al, 2001). They usually 
acquire technology as they need it, since the high cost of customized information 
systems impedes their justification (Hashmi and Cuddy, 1990; Levy and Powell, 2000; 
Sparrow, 2005). They do not perceive ICT as a strategic opportunity but as waste of 
money (Levy et al., 2001). However, Blili and Raymond (1993) identify the usefulness 
and need for strategic planning, and claims that it should be integral to the business 
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strategy in order to improve the firm competitiveness, not just its effectiveness and 
effectiveness. 
All in all, the use of information and communication technology by SMEs is relatively 
recent (Caldeira and Ward, 2002), which justifies the limited research in this area. 
However, ICT might be the key to survive in the current environment. Thus, SMEs 
should not overlook the new opportunities offered by the advancement in 
telecommunications. New technologies might enable SMEs to operate at reduced costs 
or, what is more, to grow without any sacrifice of effectiveness or innovativeness 
(Dewett and Jones, 2001). For example, ICT might enhance the customer-oriented 
approach of SMEs, by enabling collaboration with customers and suppliers. 
Agarwal (1998) finds that investments in information systems contribute in the SMEs 
survival, which support the argument that ICT are vital to SMEs. According to Blili and 
Raymond (1993), the importance of information systems depends on the centrality of 
technology in the products and processes of SMEs. Nevertheless, when studying the 
impact of information and communication technologies a holistic view of the elements 
involved must be taken. For example, Walsham (1993) claims that the organisational 
culture might mediate on the strategic use of ICT. Also, Levy and Powell (2000) state 
that usually the reason for ICT adoption failure is the lack of reorganisation of the 
organisation structures. Corroborating this line of thinking, one of the few empirical 
studies on information systems with the context of SMEs carried out by Caldeira and 
Ward (2002) conclude that management attitudes and perspectives and attitudes 
towards ICT and the internal competences in ICT are the most significant factors 
affecting the implementation of ICT within SMEs. Indeed, this view supports the idea 
of considering ICT from a holistic perspective, including human and organisational 
aspects, apart from technical characteristics. 
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4.5 Mechanical Engineering Sector in the United Kingdom 
"We are quite clear that UK prosperity now depends on a successful and dynamic 
manufacturing sector. We are committed to making sure that it continues to be at the 
heart of the British economy in the future" (Nigel Griffiths MP, 2002) (presentation of 
the Institution of Mechanical Engineers Manufacturing Excellence Awards 2002) 
The above statement reflects the significance of studying firms within this sector 
should be highlighted. According to the DTI, the manufacturing sector is key for 
British economy: 
As already commented, this study will focus on SMEs located in the UK, specifically 
within the mechanical manufacturing sector. According to the EU, mechanical 
engineering refers to the economic activities classified under Division 29, groups 1-5 
of the NACE Revision nomenclature and it comprises the manufacture of all kind of 
machinery and mechanical equipment. 
The focus on particular sectors and activities is proved to be appropriate by several 
researchers. In their literature review of the existing studies on innovation and SMEs, 
Hoffman et al. (1998) posit interesting conclusions which could be applied to the 
present research. They argue that among most of the empirical studies include service 
and industrial SMEs together, in spite of their different characteristics. The present 
research however, concentrates on industrial SMEs, with manufacturing activities in 
their premises. Furthermore, previous researches usually focus on specific 
geographical locations, which reduces the generalisability of the results. This study 
includes firms from all over the UK, so a more comprehensive view of the current 
state of SMEs in the UK will be achieved. Also, past studies tend to over-concentrate 
on high-technology sectors, including large proportion of non-manufacturing firms. 
But this study will only focus on manufacturing firms. 
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A EU report (European_Commission. 1995) states that UK constitutes the fourth most 
important country within the mechanical manufacturing sector within the EU, 
accounting for 9cQQ of the European production. Moreover, it must he noticed that the 
mechanical engineering sector within the EU is strategic. The EU is the largest 
producer and exporter of mechanical equipment in the world (see Figure 21). The 
sector plays a key role in the European economy, as supplier of capital goods to other 
strategic sectors such as agriculture, fisheries. etc. Their products are usually highly 
specialized and provided on a just-in-time basis. which requires flexibility and good 
relationships with customers and suppliers. On the other hand. the European 
mechanical engineering sector excels in its export performance. This indicates that 
even SNIEs should become global players to compete effectively. 
233 27 
Sci. -ce Engineering Database 
Figure _21: Distribution of mechanical engineering output 2003 (in current 
million C) 
h o%tever, the sector is facing difficulties due to the fierce competition. According to 
the report commissioned by the EU (European_Commission. 1995). the current 
difficultie. are caused by several factors: the decreasing investment in the essential 
capital goods for business, the financing difficulties, the high labour costs in Europe. 
the labour productiv itV gap With its main competitor (USA), the lack of engineers and 
technician, and the increasing importance of service aspects. 
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As seen earlier, manufacturing SMEs can benefit from effective knowledge 
management in different ways. The development of constant surveillance of the 
market dynamics and opportunities might enhance this export-oriented industry or 
diminish their financing problems. Moreover, the scarce availability of expertise 
might require the development of internal skills based on external sources of 
knowledge. Given the global market in which they play, SMEs should take advantage 
of the wide range of possibilities offered by modern information and communication 
technologies, which overcome any time and space constraint essential in the global 
economy. Also, effective knowledge management practices have proved to accelerate 
innovation (McAdam, 2000). 
So, it seems that SMEs within the mechanical engineering sector can benefit from 
knowledge management by enhancing their strengths such as flexibility and renewal 
capabilities and can also assist in overcoming some of the difficulties they face. These 
facts reinforce the importance of the present study. 
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4.6 Summary of the Chapter 
The main conclusions of this chapter can be summarized as follows: 
1. SMEs are strategically important for the economy due to several reasons such 
as their large extension or the important source of employment. 
2. SMEs have different characteristics than larger firms. Flexibility is one of the 
most appreciated strengths from SMEs over large companies. However, they 
face particular difficulties such as the lack of resources. 
3. Despite the recognized importance, SMEs have remained under-researched, 
even to a greater extent in the areas of knowledge management and 
information systems. 
4. Research on knowledge management and information and communication 
technologies can be very fruitful in order to facilitate the survival of SMEs by 
overcoming their weaknesses (focus on operational issues, lack of attention to 
the environment and external sources of knowledge, lack of resources, etc. ) 
and enhancing their flexibility (quicker acquisition of knowledge about the 
market needs and opportunities) 
5. The selection of manufacturers located in the UK within the mechanical 
engineering sector is very appropriate in order to distinguish the heterogeneity 
within SMES (industrial versus service) and to have generalisable results. 
Furthermore, the mechanical engineering sector plays a key role in the UK and 
European economy. 
Having defined the setting of the research, the next section will specify the research 
questions to which this study aims to contribute. 
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Chapter 5: Conceptual Model and Research Hypotheses 
The purpose of this chapter is to: 
(1) State clearly the research objectives and aims of this research 
(2) Outline specific questions that aims to be addressed by this research 
(3) Define the hypotheses which this thesis attempts to test 
(4) Develop a conceptual model 
(5) Discuss the contributions of the present research 
(6) Present how the constructs used are formed and how they emerged from relevant 
literature 
(7) Discuss the nature of the scales employed and the assumptions made in relation to 
them 
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5.1 Introduction 
The purpose of this chapter is to make clear the aims and objectives of the present research. 
Drawing on the existing literature presented in previous chapter, different themes and ideas 
will converge into specific research questions and hypotheses. As a result, the conceptual 
model will be developed. 
Therefore, this chapter will start with outlining the research questions this research aims to 
contribute to. Thus, based on the review of the empirical literature discussed in Chapter 3, the 
research hypotheses will be defined next. In this way the conceptual model will be outlined 
and the contributions expected from addressing the research objectives and hypotheses will be 
discussed. Once the conceptual model is defined, how the different constructs employed in 
the present research are formed will be explained and will be related to the relevant literature. 
Finally, the chapter will end up with a summary of the main points covered in this chapter. 
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5.2 Research Objectives and Hypotheses 
The main research question that this research attempts to answer is the following: 
Are knowledge-based capabilities and/or ICT capabilities related to 
organisational performance in SMEs? 
This question can be broken down into the following sub-questions: 
  What benefits are obtained by firms engaged in knowledge management practices? 
What is the nature of such benefits? 
  What are the benefits obtained by firms with greater ICT capabilities? 
  What are the key factors in KM and ICT capabilities that influence in these benefits? 
  What are the vital ICT capabilities that enable a strategic use of knowledge? Do 
particular ICT capabilities enable specific knowledge-based capabilities? 
  Do knowledge-based capabilities influence on ICT capabilities? 
  Are some specific knowledge management practices more influential on 
performance than others? 
  Are there specific ICT which are more frequently associated to better performance? 
" What similarities and differences are there between SMEs and large enterprises in 
relation to these issues? 
  What are the implications or advices for managers and policy makers in order to 
promote the effective implementation of KM capabilities and enhancement of ICT 
capabilities? 
Based on the above questions and the gaps spotted within the literature of empirical studies 
(see Section 3.7), the hypotheses that the present research aims to test are outlined below. 
The main argument of the KBV is that the ability of firms to manage knowledge leads to 
differential results compared to their competitors (Hoskisson et al., 1999). Thus, it seems 
reasonable to state that knowledge management will improve the organisational 
effectiveness over time. Thus, it is hypothesized: 
Hypothesis 1: there is a positive relationship between knowledge management 
capabilities and organisational performance. 
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Although still unresolved, since most empirical studies support a positive association 
between ICT and organisational performance (Melville et al., 2004), this study proposes: 
Hypothesis 2: there is a positive relationship between ICT capabilities and 
organisational performance 
Based on the principles of dynamic capabilities theory, the complementarity between 
knowledge management capabilities and ICT capabilities will be analysed by the following 
hypotheses: 
Hypothesis 3a: knowledge management capabilities are mediated by ICT 
capabilities 
Hypothesis 3b: ICT capabilities are mediated by knowledge management 
capabilities 
Taking into account the principles of the contingency approaches and the activity-systems 
theory commented in Chapter 2 and 3, the next hypotheses are formulated: 
Hypothesis 4a: the impact of knowledge management capabilities on performance 
is mediated by the organisational context 
Hypothesis 4b: the impact of ICT capabilities on performance is mediated by the 
organisational context 
Hypothesis 4c: the impact of KM and ICT capabilities on performance is mediated 
by the organisational context 
The above hypotheses can be summarized in the conceptual model shown in Figure 22. 
Such model reflects the interrelationship of the different constructs: knowledge 
management capabilities, ICT capabilities, organisational context and organisational 
performance that this study will investigate. Each of the constructs is captured by different 
variables which will be explained in the next section and which will enable testing the 
conceptual model. 
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H4b Information and 
Communication Technologies 
capabilities 
Organisational H4c Context H3a H3b 
H4a 1 Knowledge Management 
capabilities 
H2 
Figure 22: Conceptual model for the thesis 
Organisational 
Performance 
Furthermore, apart from testing hvvotheses. the present research aims to identify the ke 
factors regarding knowledge management and ICT that promote better organisational 
results. In addition, practices on knowledge management from different approaches are 
examined in relation to organisational performance, in order to help managers to 
implement knowledge management based on empirical evidence. Similarly, the key 
contextual factors influencing on the effect of knowledge management and ICT capabilities 
will be identified with the obiective of testin. e differences among firms dependin. e on their 
characteristics. 
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5.3 Contributions 
The outlined research objectives and hypotheses contribute to increasing the empirical 
research on the RBV and KBV, and its operationalisation, which has been subject to 
criticisms (Hoskisson et al., 1999). 
Despite the fact that much research on knowledge management exists, research on 
knowledge management has focused on theoretical or conceptual studies and on case 
studies-based empirical tests (Un and Cuervo-Cazurra, 2004). Within this line of thinking, 
Staples et al. (2001) claim that, in order to develop a new more managerial approach, more 
empirical research on knowledge management focused on the knowledge-based capabilities 
is needed. Here the researcher has proposed an operationalisation of the knowledge 
management phenomena from a systemic approach, including further constructs such as 
ICT and organisational performance and controlled by different contextual factors such as 
size, sector, technological turbulence, etc. 
The governmental support for SMEs has been proved to be critical, so the operationalisation 
and test of the model might be of critical importance. Since, it will benefit managers and 
policy makers since it will help them to have a better understanding of the key factors in the 
whole picture based on observed "best practices". Thus, it will enable them to make the 
right decisions about policies for enhancing knowledge management and ICT, with the aim 
of improving their organisational performance. 
Regarding information systems strategy, Duhan et al. (2001) state that further research 
should address the operationalisation of the competence perspective and the leverage of 
capabilities in order to build new ones. Therefore, ICT can have complementarities and 
synergistic interactions with other resources, such as, in this case, knowledge management 
and vice versa. Furthermore, this model will contribute to clarifying the role of ICT, which 
are still one object of polemic debate that leads to polarized opinions. 
Few studies have addressed the operationalisation of knowledge management and only two 
has envisaged ICT as an organisational capability with a supportive role. At the same time, 
researchers have investigated ICT' impact on organisational performance. However, this 
research, will analyse the value of knowledge management capabilities and ICT 
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capabilities, separately and simultaneously for the first time to date within the context of 
SMEs. The adoption of a comprehensive range of organisational performance indicators 
will make the assessment of knowledge management and ICT capabilities more reliable. 
Furthermore, given that most of the studies focus on US firms, this is the first time UK 
firms are object of research in these areas. The macro-environmental and cultural 
differences could lead to different conclusions. Finally, it must be highlighted that these 
firms belong to a single industry and all have manufacturing facilities, hence, the 
comparability of the data is ensured. Nevertheless, differences across micro-environmental 
aspects, that is, those regarding the organisational context, will be examined with the aim 
of identifying different patterns in relation to knowledge management and ICT. 
The proposed model has important implications for theory. Drawing on the dynamic 
capabilities theory (Teece, 1998b), knowledge management can integrate important work in 
different fields such as strategy, human resources management and information systems. 
The results might help to discover specific aspects of knowledge management such as ICT, 
difficult or even impossible to be achieved when studied individually. 
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5.4 Definition and Measurement of the Research Constructs 
Knowledge Management capabilities 
Based on the discussion in Chapter 3, knowledge management capabilities are captured 
by the following constructs: knowledge exploration, knowledge exploitation, strategic 
alignment and organisational culture (Figure 23). Each of these constructs is measured by 
the items shown in Table 7, which derive from the literature (the specific literature 
related to the items is indicated between brackets). In order to recall these concepts from 
previous chapters, Table 6 summarizes the definition of the main aspects. 
Table 6: Definitions of main concepts 
KAI capabilities 
organisation's ability to assemble, integrate, and deploy valued knowledge 
* ) resources, usually, in combination or copresence ( 
ICT capabilities 
organisation's ability to assemble, integrate, and deploy valued ICT 
* ) resources, usually, in combination or copresence ( 
Knowledge exploration process 
of actively seeking for new knowledge or for existing knowledge held 
from others 
Knowledge exploitation process of making use of 
existing knowledge, by transferring and/or 
integrating it within the organisation 
KNI practices 
"observable routines involved directly in the development and application of 
" (Coombs and Hull, 1998: 7) knowledge 
(*) based on definition of capabilities given by Amit and Schoemaker (1993) 
Given that SMEs have different structural characteristics than larger firms (size, 
centralization, formalization), the present research has opted to control such differences. 
However, some structure-based items have been included within the knowledge 
management processes, in case of being intrinsically interrelated to certain knowledge 
management process (e. g. (ex8) The firm's organisational structure supports 
collaboration). 
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Table 7: Operationalisation of Knowledge Management Capabilities 
Knowledge exploration Items (Five-point scale anchored by "strongly disagree" and "strongly agree") 
(erl) The firm knows the skills and capabilities of each of their staff (2) (6) (10) (11) 
(e2) Staff are valued for their individual expertise (2) (4) (6) (9) 
(er3) The firm provides all their staff with training (1) (2) (4) (5) (6) (9) (10) (11) 
(er4) Staff know who to ask when they need knowledge which already exists in the firm (4) (5) (6) 
(er5) Staff are encouraged to ask for assistance when is needed (4) (5) (6) 
(er6) Groups get knowledge from existing data about past and/or current experiences (2) (3) (4) (8) (9) (10) (11) 
(er7) The firm values research activities (2) (4) (7) (9) 
(erb) Managers keep themselves updated about what happens within the firm (1) (4) (5) 
(er9) The firm learns a lot from its customers (1) (2) (3) (4) (5) (7) (8) (11) 
(erl0) The firm learns a lot from its suppliers (1) (2) (3) (4) (5) (8) (11) 
(erl 1) The firm learns a lot from its competitors (1) (2) (4) (5) (8) (11) 
(er12) The firm acquires knowledge from other external sources (1) (2) (4) (5) (8) (11) 
Knowledge exploitation Items (Five-point scale anchored by "strongly disagree" and "strongly agree") 
(ext) Nature of internal communication j') (1) (2) (3) (4) (5) (10) (11) 
(ex2) Staff are encouraged to interact with other groups (1) (3) (4) (5) (6) (9) 
(ex3) Staff are encouraged to discuss their work with people in their own workgroup (3) (4) (5) (7) (8) (11) 
(ex4) The incentive system promotes group work and activities (2) (4) (10) (11) 
(ex5) Knowledge and/or information are distributed throughout the firm (1) (4) (5) (7) (8) 
(ex6) Knowledge and/or information is exchanged with business partners (2) (4) (7) 
(ex7) The firm looks for possible collaboration opportunities with other firms (1) (3) (8) 
(ex8) The firm's organisational structure supports collaboration (1) (2) (4) (5) (10) (11) 
(ex9) Staff have adequate resources to work individually (2) (3) (6) (11) 
(exl0) Staff have adequate resources to work in groups (2) (3) (6) (11) 
(ex11) The firm attempts to protect its strategic knowledge (1) (2) (4) 
(ex12) Staff are encouraged to practice what they have learnt (1) (4) (5) (6) (11) 
(ex13) Staff are encouraged to try out new ideas at work (1) (4) (5) (6) (11) 
(ex14) Disagreements between staff are allowed (3) (4) (5) (7) (8) (11) 
(ex15) Outdated knowledge and/or information is replaced systematically (4) (6) 
(ex16) Open discussions happen in order to arrive at a common view (3) (4) (5) (7) (8) (11) 
(ex17) After every successful project, the group reflects on the "lessons learned" (2) (4) (7) (8) (9) (11) 
(ex18) After every unsuccessful project, the group reflects on the "lessons learned" (2) (4) (6) (7) (8) (9) (11) 
Average of the nature of internal communication of each department/function 
(1) (2) (3) 4) (5) 
Sporadic and Passing information Frequent Regular communications and Frequent and 
informative contacts when required Communications sporadic collaboration strong collaborations 
Alignment Items (Five-point scale anchored by "strongly disagree" and "strongly agree") 
(a1) The mission, vision and objectives of the firm are clearly explained to new staff (2) (6) 
(a2) New staff are briefed on the technical specifications and their job/role (2) (6) 
(a3) The values and philosophy of the firm are clearly explained to new staff (2) (6) 
(a4) Commitment to the firm's mission is promoted by the firm (4) (5) (6) (11) 
(a5) All the staff are working towards the same vision (1) (9) (10) (11) 
(a6) Functional strategies are aligned with the general strategy of the firm (1) (9) (10) 
Culture for Knowledge Items (Five-point scale anchored by "strongly disagree" . 
(cl) Communication within the firm is open (1) (4) (5) (6) (11) 
(c2) Communication within the firm happens regularly (1) (4) (5) (6) 
(c3) Trust is promoted by the firm (1) (4) (5) (6) (11) 
(c4) Transparency is promoted by the firm in communication (4) (5) (6) 
NOTE: being: 
(1) (Nonaka, 1994) 
(2) (Coombs and Hull, 1998) 
(3) (EI Sawy et al., 2001) 
(4) (Gold et al., 2001) 
(5) (Lee and Choi, 2003) 
(6) (van den Hooff et al., 2003) 
(7) (Tippins and Sohi, 2003) 
(8) (Kraaijenbnnk et al., 2002) 
(9) (Grant, 2002) 
(10) (Liebowitz and Wilcox, 1997) 
(11) (Von Krogh et al., 1998) 
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I Culture for Knowledge I 
Knowledge Management 
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Knowledge Exploitation I 
KM processes 
Figure 23: Operationalisation of KNI capabilities 
Knowledge management practices 
Furthermore. practices included within the model in order to operationalise knowledge 
management capabilities, vv ill he studied in more detail. For example. taking into 
consideration the following practice: (cri) They firnt provides all their staff tii itli training. 
Doing so. firms can employ numerous diverse techniques (e. g. on-the-job training. 
apprenticeship / shadowing with experienced staff, rotation, attendance at external 
centres. fairs, conference or other events. consultancy-, implementation of continuous 
training plans. courses provided through the Internet, paper-based documentation (hooks, 
articles. brochures, handbooks. etc. ). Hence, the description and analysis of' the 
relationship between the format of knowledge management practices and their impact on 
the organisational performance. is crucial since it will help managers to implement and 
integrate knowledge management in their work processes. As discussed in Chapter 3. 
around fifty percent of' knoMedge management initiatives fail. This indicates that 
practitioners find difficult to understand such a complex concept and. what is more 
important. to implement it successfully. 
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Information and Communication Technologies Capabilities 
As seen previously, there are parallel studies which have investigated the information and 
communication technologies as a capability and their impact on performance. These studies 
operationalise ICT capabilities in different ways. However, all the constructs agree with the 
human and technical aspects involved in the adoption of information and communication 
technologies. Therefore, both aspects will form the construct to operationalise information 
and communication technologies capabilities in the present study (Table 8 and Figure 24) 
Table 8: Operationalisation of ICT Capabilities 
IT infrastructure Items (Five-point scale anchored by "strongly disagree" and "strongly agree") 
(inf 1) Few problems of compatibility arise when adding new IT to the existing one (13) (17) (18) 
(inf2) The firm has addressed the issue of data security (13) 
(inf3) New IT aims to enable better communication (12) (13) 
(info) The firm is consistently able to provide the necessary capital for IT investments (13) (19) 
(inf5) The firm creates customized software applications when necessary (13) (14) 
(inf6) The firm prevents its IT infrastructure from being imitated (13) (14) 
(inf7) The firm possesses an appropriate IT infrastructure to support the business (13) (17) (18) 
Human IT skills Items (Five-point scale anchored by "strongly disagree" and "strongly agree") 
Staff responsible for the implementation of IT... 
(hit8) ... possess a high level of technical expertise 
(13) (14) (17) (18) 
(hit9) ... are encouraged to 
learn about new technologies (13) 
(ht10) ... closely 
follows emerging trends in IT (12) (14) 
(hit11) ... take part in the formulation of organisational strategy (12) (13) (14) (17) 
(hit12) ... know well all of the 
firm's processes (12) (13) (14) (17) 
(hit13) ... are actively engaged in the redesign of the business processes (12) (13) (14) (18) 
(hit14) ... aim to support communication across the firm (13) (14) (17) 
(hit15) ... collaborate with customers & suppliers to ease communications (12) (13) (14) 
(17) (18) 
(hit16) ... write clear and useful documentation regarding IT (13) (17) 
(hit17) ... work together with other departments 
in teams (12) (13) (14) 
(hitl8) ... are self-directed and proactive 
(13) 
(hit19) ... manage contracts effectively with 
IT suppliers (12) (13) (14) (17) (18) 
(hit2O) ... actively research the best IT practices of other companies (12) (13) (14) NOTE: being: 
Staff, in general, ... 
(hit2l) ... are well trained in the use of new IT (12) (16) 
(hit22) ... make 
full use of the current IT infrastructure (13) 
(hit23) ... accept new IT with few problems (12) (14) 
(hit24) ... are involved early in the process of IT adoption (14) 
(hit25) managers are clearly committed to IT (12) (13) (17) 
(12) (Powell and Dent-Micallef, 1997) 
(13) (Byrd and Turner, 2000) 
(14) (Bharadwaj, 2000) 
(15) (Van Der Heijden, 2001) 
(16) (Dehning and Stratopoulos, 2003) 
(17) (Ravichandran and Lertwongsatien, 2005) 
(18) (Melville et al., 2004) 
(19) (Dehning and Richardson, 2002) 
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I ICT infrastructure 
ICT human skills 
Information and Communication 
Technologies Capabilities 
Figure 24: Operationalisation ()H CT capabilities 
List of'Information and Communication Technologies 
Moreo%er. firms are asked to state whether they possess specific information and 
communication technologies (see Table 9) and evaluate their importance for the firm 
operation (from I to 5. from less to more important. respectively). In this way. the analysis 
of the relationship between ICT and other aspects in the model, such as specific knowledge 
management practices and organisational performance might provide insightful 
conclusions. 
Takle 9: List of a%ailable ICT 
  Duta mini ne / text retrieval software 
  Expert or decision support software 
" Automatic e-mail alerts 
" Search engine or Web crawler 
  Intelligent agent or artificial intelligence 
" \lind / know ledge mapping software 
  Computer based training / e-learning. 
  Ih: i`_n SW (CAD, CAM, PDM) 
  tiinwlation software 
" Phone 
"1 -mail or chatting software 
  (iruupv are (e. g. bulletin board) 
  I'u ject management sofm are 
  l. \tranet 
" Inteun-ated,, oft\%are (\IRP. ERP) 
" t'ontent / document management software 
  Intranet or enterprise information portal 
  kii ledge repo»itory or digital archive 
" \1 orkt](m ' process manacement oft are 
(Source: adapted from Kraaijenhrink et ill. (2()O-')) 
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Organisational Performance 
Following the argument discussed in the development of the conceptual model, this 
research aims to capture a comprehensive picture of the organisational performance, by 
including qualitative and quantitative indicators, covering financial and non-financial 
aspects (see Table 10 and Figure 25). 
'f'ahle 10: Operationalisation of Organisational Performance 
Qualitati%c inJi,: ttor, Item, iS vcn-point, ý; ile anchored h\ .., (runalv di, aCreC and ", ti ngIv agree ) 
Compared with your main competitors, over the last 3 years your firm...: 
(pgll) ... has been more successful (5) (12) 
(pgl2) ... 
has had a greater market share (5) (11) 
(pgl3) 
... 
has grown faster (5) (7) (12) 
(pql4) 
_. 
has been more profitable (5) (7) (1) (12) 
(pql5) ... 
has been more innovative (4) (7) (11) 
(pql6) ... has responded quicker to changes in the market (4) (5) 
(pgl7) ... has been more adaptable and flexible, adjusting your objectives to changes 
in the market (4) 
Quantitative indicators (percentage change over the last 3 years (2001. "_'002,2003)) 
(ptl) Sales growth 
(pt2) Market share growth 
(pt3) Profit growth 
i pt4) ROA (return on assets) 
Organisational Performance 
Qualitative indicators 
Quantitative indicators 
Figure 25: Operationalisation of Organisational Performance 
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Control variables 
At the same time, a set of contextual variables (see Table 11) will be controlled for the 
different constructs in order to test the differences between firms with dissimilar 
characteristics. 
Table 11: List of control variables employed 
Contextual variables 
Products (one question) 
Production process (one question) (18) 
Size (18) - five years ago (one question each) 
Age (one question) 
Formal education level (weighted average) 
Technological turbulence (construct adopted from Lin et al (2003)) (10) (11) (18) 
Formal control (construct adopted from Lin et al (2003)) (5) (6) (19) 
Decentralization (construct adopted from Lin et al (2003)) (5) (6) (19) 
Dependence (one question) 
Dispersion (weighted average) NOTE: being 
Percentage of turnover in 2003 invested in Information Systems (one question) (18) (Miller and Droge, 1986) Estimated total sales in 2003 (question) 
(19) (Dewett and Jones, 2001) 
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5.5 Nature of the Scales 
Likert scales are used for most of the variables. However, much debate and literature 
has arisen regarding the nature of such data. Theoretically Likert scales are ordinal 
scales, since they measure a characteristic using few intervals, which are not equal. 
Thus, statisticians among other researchers claim that they should be analysed by 
applying non-parametric tests (Cliff, 1983). 
However, contrary to the opinion of "purists", most social researchers adopt the 
"pragmatic" view of categorical data as interval (Diamantopoulos and Schlegelmich , 
1997; Kline, 2000; Nunnally, 1978), so they analyse them by using parametric tests. 
There are three main reasons supporting this argument. First, if the underlying 
characteristic to be measured is continuous, that measures can be considered interval 
in spite of the scale. Second, if categorical data approximate normal distribution, they 
can be treated as interval (Jaccard and Wan, 1996). Anyway, although parametric 
tests such as factor analysis and regression analysis are based on the assumption of 
normality, the individual normality of each variable included in the analysis is not 
necessary given the central limit theorem. The central limit theorem states that the 
mean of repeated random samples follow a normal distribution, even when the 
distribution from which the mean is computed is non-normal. Thus, the assumptions 
will be tested for the multivariate. Third, the use of this kind of scales assumed as 
continuous has been widely used in social sciences, having successful results 
(Joreskog and Sorbom, 1993). Furthermore, due to their robustness, statistical 
techniques provide non-distorted results when using categorical variables with enough 
categories (Rust and Golombok, 2000). 
After having discussed the main arguments of the debate, the present research adopts 
the view of Likert scales treated as continuous given their pragmatism, the 
compliance of the data to approximate normality distribution and the successful 
application of parametric techniques when this assumption is made. However, the 
downside of doing so is that a measurement error is introduced (Jaccard and Wan, 
1996). This is one of the limitations of the research and will be revisited in the 
concluding chapter (Chapter 9). 
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5.6 Summary of the Chapter 
To sum up, this chapter has defined the research objectives and hypotheses that the 
present study aims to address with the aim of investigating the interrelationship of the 
different constructs: knowledge management capabilities, ICT capabilities, 
organisational context and organisational performance. Furthermore, it has defined 
how the constructs are formed and measured. 
The hypotheses are summarized in Table 12 and Figure 26 includes them within the 
conceptual model resulted from relating the involved constructs. 
Table 12: Summary of Hypotheses 
Hypothesis 1: there is a positive relationship between knowledge management capabilities and performance 
Hypothesis 2a: there is a positive relationship between ICT capabilities and organisational performance. 
Hypothesis 3a: knowledge management capabilities are mediated by ICT capabilities 
Hypothesis 3b: ICT capabilities are mediated by knowledge management capabilities 
Hypothesis 4a: the impact of knowledge management capabilities on performance is mediated by the 
organisational context 
Hypothesis 4b: the impact of ICT capabilities on performance is mediated by the organisational context 
Hypothesis 4c: the impact of knowledge management capabilities and ICT capabilities are mediated by the 
organisational context 
As a result, the present study will contribute to: 
(1) The operationalisation of the RBV / KBV 
(2) The integration of different fields (KM, ICT) into a single model 
(3) Give empirical evidence to the dynamic capabilities theory 
(4) For the first time, carry out a quantitative study of KM and ICT from the RBV 
focused on SMEs, from the UK, within the mechanical engineering sector, and 
manufacturers 
(5) Clarify the debate about the role of ICTs from a balanced and holistic view 
(6) Advice policy-makers and managers on the needs of SMEs 
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The operationalisation of the different constructs has been indicated in relation to the 
literature. Regarding the nature of the scales, the view of categorical data as interval 
has been justified. 
Knowledge Management 
Capabilities 
KM processes 
Knowledge Exploration 
I Knowledge Exploitation 
KM system 
Strategic Alignment 
Culture for Knowledge 
H1 
H4a H3a H3b 
H2 
Information and 
Communication 
Technologies Capabilities 
I ICT infrastructure 
ICT human skills 
/ 4' 
H4c 
Control Variables 
" Size 
" Age 
" Dependence 
" Process routineness 
" Product 
  Turbulence 
" Formalization 
" Centralization 
" Dispersion... 
Organisational 
Performance 
Qualitative indicators 
Quantitative indicators 
Figure 26: Comprehensive conceptual model 
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Chapter 6: Research Design and Methodology 
The purpose of this chapter is to: 
(1) Discuss the basic aspects that any research should consider when planning 
the research design 
(2) Assess the available alternative choices and justify the decisions made in 
this study when constructing the research design 
(3) Describe the process of designing the research instrument and of 
implementing the mailed survey 
(4) Discuss the appropriateness of the results based on their representativeness 
of the population 
(5) Assess the non-response and ensure that the data gathered is non-biased 
(6) Evaluate the survey response rate 
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6.1 Introduction 
Ihi. Chapter aims to explain the reasoning behind the research design of the present 
study. The research design of any study is affected by different factors (see Figure 27). 
First. the ontological assumptions of the researcher and, thus, his/her epistemological 
stand intervene in the research design, since they shape the way of seeing reality and. 
therefore. the vv av of trying to extract knowledge about it. Second, whether the goal of 
the rccearc/i is to explore a new issue, to describe it or to investigate the causality of a ztý 
known phenomenon. \N ill determine what research technique suits better in the 
research. Finally. the researcher's personal approach to reasoning will forge the 
research design. All these issues will be discussed in the present chapter and the choices 
made in this research will be discussed. 
Research annrnach 
Process of thinking 
Researcher 
Epvstt mr, lo""irul Stand, 
P ,. iti\ I'm 
Indu,: ti% c 
I)c, luLtnc 
R( N< an It IVc' it'ii to,. Dato (ollo 1ion 
Methodology / Strategy / Method 
QLIMltILitI%C Experiment Questionnaire 
Sun c\ fnter%ieww 
-------------- -------- Case Ohserýation, 
Grounded thcorv Sccoýndar data 
Ethnýi, _raphý Sanip! inc 
Figure 27: Factors influencing any Research Design 
(Source: Authors 
Goal of the Research 
I'. xploruorn_ Imo- --' 
Rc, ear<h 
I! 
ý 
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6.2 Epistemological position 
The epistemological stance of a research refers to the way the researcher knows about 
the reality. Therefore. it is intrinsically linked to the ontological assumptions adopted 
by the research. that is. to the assumptions that are made about the nature of reality. 
The epistemological position of a research may lie in the continuum between two bi- 
polar extremes: positivism and anti-positivism (Johnson and Scholes, 2000). Positirisni 
reflects the philosophical stand typically adopted within the natural science. Positivism 
is based on realism, idealism or representationalism. which are philosophical views 
which believe that the world we see is an exact reality replica of the real world itself. 
Furthermore. one of the main principles of positivism is that the world works according 
to certain laws and. therefore, they can be discovered through scientific methods. On 
the other hand. anti-positivism assumes that there are not universals outside our minds. 
This idea. opposite to realism, is named nominalism. Thus. anti-positivism focuses on 
-the WUV pcopple make use of the world especially through sharing their experieu u*c. s 
with Other's i'iu the rnediunn of language" (Easterby-Smith et al., 2002: 29). 
As Saunders et al. (2003) argue. We should not fall into the mistake of stating that one 
philosophical domain is "better" than the other one. Each of them will suit "better" 
depending on the objectives of the research. 
T/ic oºltoloLical (1. ý. wtnlpticnl of the present research is that there are organisational 
practices regarding knowledge 11i(inag'elºlellt and infi)rmutioi1 SV'. Ste111.1' within conlpQllles 
and that the researcher tii'ill be able to neap these out. Bused on this assu, nI)tion the 
research embraces positivism in the sense that it aims to identify the relationship 
between different variables, knoMedge management capabilities, ICT capabilities and 
performance. under the assumption that there is an objective reality which is aimed to 
be discovered. However. this philosophical position should not be confused with the 
view of know ledge management adopted in this research. which include principles of 
the social constructivist perspective. Knowledge management is addressed as a 
dynamic phenomenon socially constructed. 
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The approach adopted here in relation to knowledge management and ICTs could be 
arguable by some (e. g. the existence of a unique culture or of a true and unbiased 
organisational memory). However, the assumptions about knowledge management in 
which the present research lies in depend on the epistemological approach adopted. 
Schultze and Leidner (2002) review the different epistemological approaches or 
discourses in the study of knowledge and knowledge management based on Deetz's 
classification of discourses. There are not right or wrong but different approaches to 
study the same phenomena depending on the goals, methods and hopes of the research. 
While the dialogic discourse assumes that "a single reality remains elusive" (p. 217), 
the normative discourse "reflects modernity with its assumptions of progressive 
enlightenment as well as increasing rationalization, management and control (also 
Havey, 1989)" (p. 216). The latter is the usual discourse used when "seeking to establish 
general laws and causal relationships through hypothesis testing" (p. 217). Schultze 
and Leidner (2002) also classify the existing literature on knowledge management 
research in IS and the results show that most studies rely on the normative discourse. 
Therefore, the assumptions or approaches adopted by the present study seem 
completely acceptable. 
In spite of the fact that one could see that the rational approach adopted here is 
unrealistic, the findings of this research will be a strong base to understand in more 
depth the issues identified here, by using qualitative research. Harrigan (1983) 
discusses the restrictions and advantages of quantitative and qualitative researches, 
named as "fine-grained" and "coarse-grained". 
"In much existing research, insights gained using "fine-grained "(Hambrick, 1981) 
methodologies (such as case studies) lack generalizability and statistical rigor, but 
"coarse-grained" methodologies, such as the profit impact of market strategies (PIMS) 
studies, loses the nuances and insights concerning the individual firms' strategies" 
(Harrigan, 1983: 398) 
The advantages and disadvantages of the different types of research will be discussed 
later in detail. 
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6.3 Goal of the research 
According to sc%cr l authors (Churchill, 197: Ghauri and Gronhaug. 20U2). research 
can pursue three main goals: exploration, description or explanation. Exploratory 
studies aim to examine in detail the phenomenon. since little is known about it. Once 
the problem is structured and some possible explanations are found. descriptive and 
explanatory research can take place. While descriptive studies attempt to describe the 
phenomenon, explanatory studies intent to explain the reasons for such (Cooper and 
Emory. 1995). 
Howwever, these research goals are intrinsically related and not necessarily exclusive. As 
shown in Figure 28. each type can lead to the others, as research should he like a 
'vw heel" %v hich passes through different stages. 
Dc'scriptiv e 
Research 
t 
Kc. carch 
( , iu. al 
Research 
Figure 28: Relationship between different research objectives 
Source: Churchill, 1987) 
As said in Chapter 5. the present research aims to explain the relationship between 
different (onstri(cts, although a section for descriptive research will (11.50 he included. 
This decision is based on the fact that exploratory studies abound within the literature 
on knowledge management. while generalised conclusions based on large-scale survey s 
are still missing. Howlever. c'ivcn that the objective of this research has never- been 
research within the context ol'S. 'JE_s, the study is slightly exploratory. 
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6.4 Process of reasoning 
The approach to reasoning is also underlying in the research design. There exist two 
main approaches to thinking: induction and deduction. Induction entails proposing 
general theories or hypotheses from detailed evidence acquired through observation. On 
the other hand, deduction involves testing theories; hence, it pursues achieving 
conclusive results. These two approaches should be sequential in research. As Cooper 
and Emory (1995) state, they represent what Dewey calls the double movement of 
reflective thought. Figure 29 illustrates the circular relationship between induction and 
deduction. However, the question of what comes first, data or theory, arises. It is the 
purpose of the research what will dictate which of the two approaches is more 
convenient. 
(induction) 
Fact 1i 10 
(deduction) fHypothesis 
Fact 2 ---------ý 01 
(induction) 
Figure 29: Dualism between induction and deduction 
(Source: adapted from Cooper and Emory (1995)) 
Given that theoretical hypotheses have already been drawn from inductive studies, the 
present research embraces a more deductive approach and several hypotheses, shown 
in Chapter 5, will be tested. Nevertheless, the descriptive section will provide some 
inductive conclusions. 
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6.5 Methodology and methods 
Taking into account the previous issues, the quantitative methodology strategy is 
chosen. Although not necessarily, the usual decisions in relation to the research design 
derive from more general aspects. Saunders et al. (2003) use the metaphor research 
process "onion", being the outer layers referring to the philosophical stand and the core 
part, to the research method. Table 13 indicates the bi-polar extremes in each 
continuum of these layers. The definition of the limits between the different extremes 
has created strong debates. In relation to the research strategy, Davidsson (2004) argues 
"what entrepreneurship research does not need is the often confused and confusing 
debate about qualitative versus quantitative research that goes on in business studies; 
perhaps in Europe in particular" (p. 57). His reflection on the debate on qualitative 
versus quantitative methodologies is well worthy to have a look at. Nevertheless, here 
the most common approach to discuss qualitative versus quantitative research is 
presented. 
Table 13: Layers of the research process "onion" 
Research Ontology Realism -14 No Nominalism 
Research Epistemology Positivism 'go 10 Anti- Positivism 
Research Goal Exploratory 
log 
Descriptive Explanatory 
Research Approach Deduction Induction 
Research Strategy 
Quantitative 44 
Survey, experiment 
No Qualitative 
Case study, grounded theory, ethnography, action research 
Research Method Questionnaire, secondary data - No Interviews, observation, secondary data 
The main difference between qualitative and quantitative methodologies is the type of 
data collected. Qualitative research aims to collect rich and in-depth data in the form of 
words. The objective sought is "to describe, decode, translate and otherwise come to 
terms with the meaning, not the frequency, of certain more or less naturally occurring 
phenomena in the social world' (Van Maanen, 1983: 9). The techniques associated 
with qualitative research are interviews, observation and secondary data. Due to the 
richness of the data, qualitative methods target a small number of respondents or cases. 
The main advantage of such methods is their flexibility in generating data. The 
questions are open-ended; hence they can provide new insights about the phenomenon. 
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Thus, the validity of qualitative methods is very strong, although it is at the expense of 
their reliability and generabilisability. Given the small-scale of qualitative methods, the 
results cannot be generalised, but only extrapolated in order to propose new theories or 
hypotheses. based on the better understanding of the problem. 
On the other hand. quantitative research seeks to collect data in the form of numbers 
through experiments and surveys with the aim of enabling statistical analysis which 
vv i11 allow the verification or falsification of the pre-stated hypotheses. Since the 
problem is usually already structured, the questions of quantitative methods tend to be 
quite rigid and seek broad information regarding the "macro" aspects of the situation. 
In order to be statistically representative, this kind of methods target large-scale of 
respondents. Therefore. they are characterized by their high reliability and 
generabilisahility, despite its validity is not as strong as when applying qualitative 
methods. 
As a result of their different approach, qualitative and quantitative methodologies have 
different characteristics, shown in Table 14. 
'fahle 14: Differences between qualitative and quantitative methodologies 
Qualitative Quantitative 
Obj<'rth l'ntoldimg the real-ýýurlýl situation, Meastnrement and q anti(ication 
Dato In-depth. woni. Broad. numerical data 
Scn e Small-scale Large-scale 
Focu\ "Micro" aspects of everyday life and social 
interactions 
"Macro" aspects of social relations - 
social, economic and political structures 
Fle. iibilinv Open-ended questions, emerging methods 
Ri*id, predetermined, close ended 
questions 
Validity Strong (rich and detailed information) Weak (broad data) 
Reliability Lack of consistency / repeatability Strong 
Generabili, uhilirv 
Not statistically representative, speculations 
based on extrapolation 
Strong (statistically representative) 
Data a1% sip Seme-makin<_ Verification / falsification 
Qurr, nn l'nder, tandin'-, causality 
The ýihov e discussion can he summarized as follows: qualitative methods generate data 
Mille quantitative methods collect data. It must he noticed the interrelationship between 
the two research strategies, drawn from the natural cycle of research. However, their 
delimitations are not completely defined. Thus. some studies use both strategies within 
the Janie research in order to get more consistent results. The adequacy of mixing 
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methods will be determined by, apart from the availability of resources, the existence of 
previous researches. The present research will only rely on quantitative techniques. The 
literature is plenty of qualitative researches; therefore, it has been considered more 
insightful to test the causal relationships between knowledge management, information 
and communication technologies and organisational performance by the application of 
statistical techniques. In this way, the hypotheses or theories emerged from exploratory 
studies will be verified or falsified. However, it must be noticed that, although the 
subject has been largely explored, a slightly exploratory statistical technique (factor 
analysis) (Davidsson, 2004) is used in order to define the patterns of behaviours in 
SMEs, never addressed before in a quantitative way. Therefore, the goals the research 
indicates that quantitative methods are more appropriate. 
Having narrowed down the research technique employed in the present research, the 
next sections will focus on the implications of using surveys, since the purpose here is 
not to explain the characteristics of each of the research techniques or methods, but to 
justify the reasoning behind the decision of adopting survey as the main research 
strategy. 
Survey approach 
Surveys aim to question people regarding their attitudes, opinions or descriptions in 
order to record their answers for analysis (Cooper and Emory, 1995). 
Surveying can be carried out by interviewing, face to face or over the phone, or by 
mailing a self-administered questionnaire. Each survey method has different advantages 
and disadvantages, which are summarized in Table 15. A compromise between positive 
and negative aspects has to be made when deciding which method is the most suitable 
for a research. 
Given that this research aims to cover firms located all over the UK, personal 
interviews are discarded. Mail survey is adopted in spite of its low response rate due to 
the high costs involved in telephone interviews and its limitation in the amount of 
questions. 
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Table 15: Comparison of survey methods 
Personal interviews Telephone interviews Mail Survey 
ýl "a, l, cration from respondents - lower costs than personal inters icw - often losest cost option 
inter\ieo+er can answer questions about - expanded geographic coverage - expanded econraphic 
the survev. prove for ansoers, use without dramatic increase in costs coverage without increase 
folloss-up questions, and gather - uses fewer, more highly skilled in cost 
information hý' observation intersieocers - requires minimal staff 
special s isual aids and scoring devices - reduced interviewer bias - perceived is more 
can be reached - fastest completion time anonymous 
1d, *antages - 
interviewer can pre-screen respondent to - better access to hard-to-reach - allows respondents time to 
ensure he/she fits the population profile respondents through repeated call- think about questions 
- CAPI-Computer-assisted personal hacks - allows contact with 
interviewing: responses can be entered - can use computerized random digit- otherwise inaccessible 
into a portable microcomputer to reduce dialling respondents (i. e. ('EOs) 
error and cost - CA'l 1-computer-assisted telephone 
interv ieoo ing: responses can he 
entered directly into a computer file 
to reduce error and cost 
Hi, 
-, 
h costs - response rate is lower than for - loss response rate 
Need for highly trained interviewers personal intervieo - no intern icvser 
Longer period needed in the field - higher costs if inters icww ing intervention available (for 
collecting data geographically dispersed sample probing or explanation) 
Max' he wide geographic dispersion - inters co length must he limited - cannot he long/complex 
Follooo-up is labour intensive - man), phone numbers are unlisted or - accurate mailing lists 
I)isadýantäýes 
Not all respondents are available or not working. making directory needed 
accessible listing unreliable - often respondents 
Some respondents are unwilling to talk - some target groups are not available returning surseY represent 
to strangers in their homes by phone extremes of the population 
Some neighbourhoods are difficult to - illustrations cannot be used (skewed responses) 
visit - responses may he less complete 
- Questions may be altered or respondent 
coached hs inter iewers 
(Source: Cooper and Emory (1995)) 
In order to overcome the predicted low response rate, some techniques are used aiming 
at motivating the participation of the respondents (Ghauri and GronhaMg. 2001 
Diamantopoulos and Souchon. 1996): 
(1) Prc-cr»riuu 14 firms were contacted by phone in advance with the aim of checking 
that the addres. ; -, i%en by the Europages database was correct and the aim of asking 
for the name of the managing director or CEO 
(2) Sponr. wr 4 the name of University of Glasgow appeared in the mailed 
questionnairc. since it inspires feelings of reliability and respect. 
(3) Appeal 4a hrief explanation of the goals of the research and the important role of 
the repomicnt in enabling its realisation is included. 
(4) Stimulus 4a detailed report assessing their firm in comparison with the rest of the 
participwin as offered to the respondents as a reward and gratitude for their 
collaboration 
ýýý 
(5) Format 4a trade-off was made with respect to the length of the questionnaire, 
since it is long (twelve pages) and it could discourage the respondents from 
answering. However, the pilot study allowed confirming its appropriateness. On the 
other hand, the layout of the questionnaire is quite friendly and clear, hence it 
should positively influence on the decision of participating. 
(6) Covering letter 4a covering letter was included in order to explain the objectives 
of the research, the reward offered for their participation and also to highlight the 
interest on aggregated results and the confidentiality of the data provided. As 
Ghauri and Gronhaug (2002) comment, the tone and stance of the covering letter is 
highly influential (see Appendix II), 
(7) Stamped and self-addressed envelope 4a stamped and self-addressed envelope 
was included together with the questionnaire, for the respondent to have all the 
facilities to send the answers back, since any effort or cost should be avoided. 
(8) Reminders 4 after a period, reminders including a new questionnaire and new 
stamped and self-addressed envelope were sent. It has been proved to be an 
effective technique to increase the response rate, although cost constraints should 
always be taken into account. 
Before passing to comment the research instrument and the respondents, the sampling 
methods will be addressed in the next section. 
6.6 Sampling 
The underlying implication of carrying out quantitative analysis is that inference will be 
made from data representing the total population. Therefore, it is important to make 
sure that the sample is adequate to draw conclusions about the population. 
The population of a research is defined as the units belonging to the category of 
interest. In this case the population of interest is SMEs, located all over the UK and 
with manufacturing facilities. In order to exactly identify the elements of the total 
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population, a list named sampling frame is developed. Then, the sample used for the 
survey is extracted from the sampling frame. 
Since the initial aim was to make a comparative study between the UK and Spain, 
databases including firms located in both countries were sought. The first idea that 
came up was to check whether the European Union provides any informative service 
about the businesses running within the European Union. The online database 
EuroPages was discovered. This database provides information about firms in all the 
countries of the EU and allows searches according to different criteria: name, sector, 
size, specific location, type of activity... These options were very valuable, as it 
allowed to extract the listing of companies according to the criteria pursued by this 
research (commented in Chapter 4): 
- SMEs 4 the size ranges in EuroPages pass from less than 200 to less than 500 
employees, hence, the listing frame of the present research include those companies 
with less than 200 employees. Although the turnover is also a determinant of SMEs, 
this information is not always provided by EuroPages neither is given as a search 
option. Therefore, only size determined the list of SMEs, though the turnover of the 
respondents was checked to see their appropriateness. 
- Sector 4 all the mechanical engineering and machine sub sectors were included. 
- Location 4 UK as a whole. 
- Manufacturers option was also selected. 
Other databases such as KellySearch, Applegate or Yell among others and the websites 
of the companies were consulted when there was the need of checking some data. The 
researcher was aware of other private databases such as Dunn and Bradstreet or 
Kompass which hold an important amount of information about firms, however, this 
information must be purchased. Thus, due to the financial constraints the free online 
database Europages was employed. 
Having selected the required criteria, a more manageable database of the sampling 
frame was built in the format of spreadsheet. The characteristics of the population are 
broken down as Table 16 describes: 
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Table 16: Characteristics of the Population of the present research 
Frequency Percentage Workforce 
1-10 284 10.29% 
11-50 1926 69.78% 
51-100 375 13.59% 
1001-200 175 6.34% 
Total 2760 100.00% 
Turnover 
blank 1188 43.04% 
0-1 317 11.49% 
1-2.5 563 20.40% 
2.5-5 330 11.96% 
5-10 176 6.38% 
11-50 117 4.24% 
>50 
- - - - 
69 2.50% 
------ "--- ----- -- -- ------------------- ---- Total ------ 2760 100.00% 
Location 
Birmingham / Midlands 607 21.99% 
Manchester / North West 506 18.33% 
Newcastle-upon-Tyne / North East 346 12.54% 
Norwich / East 295 10.69% 
Reading / South Central 224 8.12% 
Exeter, Bristol / South West 199 7.21% 
Edinburgh / Scotland 151 5.47% 
Brighton / South East 137 4.96% 
London and area 111 4.02% 
Cardiff / Wales 102 3.70% 
Belfast / Northern Ireland 68 2.46% 
Other regions....................................... 
._ .. - ---- 
14. 
-.. ....... 
051% 
................................. Total UK 2760 100.00% 
Once the population was clearly defined, the researcher decided the sampling method. 
There are several sampling techniques that can be grouped into two main categories: 
probability and non-probability sampling. As their names indicate, the main difference 
resides in the usage of probability methods in the selection of the sample. The 
definition of the various sampling methods is shown in Table 17. 
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Table 17: Sampling methods 
Probability Sampling 
(each member of the population has a known non-zero probability of being selected) 
Random sampling Each member of the population has an equal and known chance of being selected. 
Systematic sampling Also called an Nth name selection technique. After the required sample size has 
been calculated, every Nth record is selected from a list of population members. 
Random sampling used to select a sufficient number of subjects from each 
Stratified sampling stratum. that is, each subset of the population that share at least one common 
characteristic. 
Non-Probability Samolina 
(members are selected from the population in some non random manner) 
Convenience sampling As the name implies, the sample is selected because they are convenient. 
Judgement sampling 
The researcher selects the sample based on judgment (usually an extension of 
Like stratified sampling, the researcher first identifies the stratums and their 
Quota sampling 
proportions as they are represented in the population. Then convenience or 
judgment sampling is used to select the required number of subjects from each 
stratum. 
Snowball sampling 
Snowball sampling relies on referrals from initial subjects to generate additional 
subjects. 
_ 
(Source: adapted from StatPac website (accessed on 5111/05)) 
The purest sampling method is probability saºnpling. However. non-probability 
sampling usually provides superior response rates at the expense of introducing a sort 
of bias. The advantage of using probability sampling methods is that sampling error, 
that is. the degree of potential difference between population and sample, can be 
calculated. while in non-probability sampling this error remains unknown (StatPac 
website. accessed on 5/11/05). Thus, probability sampling was selected and, concretely, 
the systematic sampling due to practical reasons. 
Regarding the sample size. there are different theoretical and practical considerations 
which should he taken into account. Practical considerations include cost, time and 
lahour issues. Howwever, the most important factor when determining the sample size is 
the population variance. since the greater the variance of the population is, the larger 
sample is needed (Cooper and Emory. 1995). In relation to the present study. this 
information is unknown. hence a sample size of 1500 firms (_5d. 34c/ý of the entire 
population) was considered adequate. 
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An underlying assumption of this study is the assumption of sample homogeneity. In 
spite of having limited the study to those manufacturing firms within the mechanical 
engineering sector in order to account for the variability across different industries or 
sectors, there are still a variety of sub-sectors that are distinguishable among each other 
to some extent. However, this study has assumed that the sample is homogenous and, 
therefore, comparable. Though not entirely true, a trade-off had to be done in order to 
be able to employ quantitative methods. Such methods require large number of cases, 
which would not have been achieved if focusing on a single sub-sector due to their 
small population. Thus, the assumption about the homogeneity of the sample is a 
limitation of the present research. Nevertheless, given that the sample has been 
narrowed down to those firms which are manufacturers (whose situation is completely 
different from those which provide services), and which are within the mechanical 
engineering sector, I believe this limitation is of lesser importance in comparison to 
other limitations such as being a cross-sectional study. 
6.7 Key Informants 
The questionnaires were addressed to the CEO or managing director of the companies. 
Table 18 shows that the majority of the non-anonymous answers were indeed 
completed by the managing director. 
Table 18: Demographics of Respondents 
Freauencv Percentage 
M. D. 100 62.89% 
IT manager 2 1.26% 
Other departmental manager 13 8.18% 
Others 4 2.52% 
Total 119 74.84% 
Anonymous 
........................ _.. _.. _.. _ 
40 
........ -. .. _.. 
25 
_.. _. _16% Total 159 100% 
Although the use of single respondents is a common practice within positivistic 
organisational research (like most studies shown in Tables 3 and 4, which focus on 
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large companies), one could argue that a single-respondent is biased or does not 
provide an objective response. This would result in what is called common-method 
bias. 
However, SMEs are simpler organisations compared to larger ones, so the senior 
managers usually have a comprehensive knowledge of the organisational processes and 
issues (Caldeira and Ward, 2002). Other authors also corroborates the suitability of 
CEOs in SMEs in order to inform about the activities of the firm, in contrast to large 
firms: 
"in large firms CEOs might be separated from "how a firm operates" by layers of 
middle-managers". This is less likely a problem for small and medium sized 
businesses" (Wiklund and Shepherd, 2003: 1310). 
Similarly, the use of single respondents does not allow to evaluate different opinions 
about the organisation, as for example, regarding the organisational culture. However, 
the assumption of a single culture may be applied to SMEs since the formation of sub- 
cultures is less significant than in larger firms: 
"... the organisational learning has been developed on the assumption that executives 
can assess accurately the levels of organisational learning and the extent to which this 
learning is focused in their organisation. This assumption may apply ... small 
firms but 
the assumption does become challenged with the complexity of organisational learning 
and the formation of sub-cultures of learning in larger firms" Jashapara (2003: 45) 
Therefore, this study's assumption of being managing directors or CEOs the most 
appropriate respondents to inform about the current practices in the firm seems to be 
supported since the firm is the unit of analysis of the present research. Nevertheless, it 
must be highlighted that data are based on manager's perceptions, rather that 
organisational attributes (Sabherwal et al, 2003). When discussing this type of 
limitation, Birkinshaw et al (2002) state that "the measures of knowledge, interestingly, 
can probably not be collected in any other way because in such things perception is 
reality" (p. 286) 
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6.8 Data collection instrument 
Questionnaire development 
The questionnaire was developed as a result of the extensive review of existing 
literature. It consists of twelve pages, divided into four main sections. The first section 
includes questions regarding the characteristics of the firm (e. g. type of products, size, 
type of structure, etc. ). The second section deals with questions on knowledge 
management practices. Within this section there are two parts: while it starts with an 
assessment of what practices do the firms perform, the following part concentrates on 
the way these practices are carried out. The third section is concerned about 
information and communication technologies capabilities. It begins with a list of 
possible technologies used by the firm in order to be ticked and evaluated according to 
their importance. It continues with a list of questions on practices with regard to 
information systems characteristics and skills. The fourth and final section includes 
questions about performance. In spite of following a logical order, some of the 
questions were misplaced on purpose aiming at improving the appearance of the 
questionnaire. The content of the questionnaire is fully explained in Chapter 5. 
Discussion with Experts 
The first draft of the questionnaire was repeatedly reviewed by the supervisors of the 
researcher. Furthermore, the questionnaire was administered to several academics and 
members of the researcher's department who have long experience on questionnaire 
development. In order to get their feedback after scrutinising the questionnaire, 
personal meetings were held. 
The main mistakes found were double questions, ambiguous terms, difficult wording 
and loaded questions. 
Also, it was suggested to rearrange the layout of the questionnaire, by transforming the 
grouping of the questions. As a result of these discussions, the questionnaire was 
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modified following the advices given by the experts and a much more appealing 
questionnaire was obtained. The final questionnaire is shown in Appendix I. 
Another alternative could have been to develop the questionnaire by organizing focus 
groups with practitioners. However, apart from having to make a trade-off of time and 
effort, the topic is rather complex since it is highly based on intangible or invisible 
aspects. Therefore, the researcher decided to base it on the extensive literature existing. 
Questionnaire Pre-test 
In spite of testing the questionnaire with experts, the researcher believed that a dry-run 
of the survey with a small number of firms would be convenient in order to examine the 
real impact of the questionnaire in a survey and assess the response rate. 
Thus, the questionnaire was mailed to 50 companies selected systematically from the 
sampling frame, together with a covering letter and a freepost self-addressed envelope 
and a covering letter. Previously, an email informing about the survey was sent to those 
firms that had email address. After three weeks, seven filled up questionnaires and 
other seven negative answers were received. Then, a reminder was sent, including a 
new questionnaire and a freepost self-envelope, which resulted in two more filled-up 
questionnaires and five new negatives to participate. 
The final outcome was 9 filled-up answers, which means a response rate of 18%. This 
level of response rate is acceptable and even a response rate of 14% would have been 
acceptable since, although it seems low, this level is expected when dealing with small 
business managers due to their aversion for anything bureaucratic and that consumes 
time needlessly (Karimadaby and Brunn (1991) cited by Raymond et al. (2001)). 
The reasons for non-participation stated by the firms were: 
a) Not enough time, being very busy. SMEs are usually criticised for being too focused 
on the daily operations. So, this cause seems to be justified. 
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b) Policy of the company. Due to the huge amount of questionnaires that firms receive 
everyday, many companies have adopted the policy of not answering any 
questionnaire. 
c) One company returned the questionnaire without stating any reason and without 
identification 
d) Another firm argued that the questionnaire did not meet the requirements of the 
survey population, since it was part of a MNC of 25,000 employees. This answer was 
very useful because it highlighted the existence of dependent and independent SMEs, 
so it was decided to include a new question to control the dependency of the firms. 
e) Also, an email communicating the researcher about the liquidation of a firm arrived. 
This was another significant issue to be considered in the final survey: how to identify 
those firms that had closed down, since 70% of SMEs shut down during the first 3 
years of existence. This is very important from the point of view of the response rate, 
since it made the researcher aware of the fact that some of the firms surveyed could 
not exist anymore and that this could affect the response rate of the survey 
unnecessarily. Therefore, the researcher decided to modify the procedure in the final 
survey and make a preliminary contact by phone in order to check whether firms were 
still existing, whether the contact details were correct and finally, to ask for the name 
of the managing director or CEO to give a more personalized touch to the envelope. 
In this way, the response rate of the survey would be enhanced. 
Finally, it must be remarked that all the completed questionnaires showed well 
understanding of the questions and contained very few missing values. The only 
question that was not answered in any of the usable questionnaires was the question 
enquiring about the SIC code, which gives information regarding the industrial sector to 
which the firm belongs. Since the database already selected the sample frame by sector, 
the researcher considered that such question could be removed from the questionnaire. 
In conclusion, the pilot study was positive and very useful for the final survey. The 
questionnaire seemed to be an adequate and robust tool and the response rate was 
acceptable. However, in order to enhance the response rate, several strategies 
commented before were applied: phoning the firms in advance to filter the sample, 
check the contact details and manager's name, and control the non-existent firms. 
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Implementation of data collection 
After re-designing this small detail in the questionnaire, the final survey was carried out 
in two waves, one targeting at 1000 firms, and the second one at 500 firms. The reason 
to do so was to allow an intermediate control and, if necessary, to introduce required 
measures. 
In the first wave, as commented before, firms were contacted by phone in advance to 
inform them about the survey and to check their contact details and to ask for the 
managing director's name. Already at this stage, 140 firms out of 1000 were excluded 
from the survey. Fifty of them seemed not to exist any more. The remaining ones 
denied their participation due to different causes (no time, policy, etc. ) 
After updating the database with the correct contact details and the names of the 
manager directors, the questionnaire together with a freepost self-addressed envelope 
and a covering letter, was mailed to the manager directors of 860 firms. After three 
weeks a reminder, including a new questionnaire, was sent to those firms which had not 
replied yet. The results of this first wave can be seen in Table 19. 
The results of this first wave were slightly different from the pilot study. The pilot 
study went better than the first wave of the final survey. This might be due to being in a 
busy period (end of the year), which was highlighted by seven firms as a reason for not 
answering. The pattern of behaviour in answering was also different: in the pilot study 
the reminders did not make a great impact on the response rate, while in the survey they 
considerably improved it. 
Either by phone or from the mailed answers, it was found out that 73 firms were not 
valid since the firms were not existing any longer or since they did not meet the criteria 
of the research (mainly not being SMEs or manufacturers). This information made the 
researcher aware of the inaccuracy of the used database. The non-respondent firms 
were tracked with the aim of "cleaning up" the sampling frame. As a result, the number 
of estimated valid questionnaires sent was 748. 
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Considering the unreliability of the database, in the second wave a more restricting 
preliminary phone contact was undertaken, asking more details regarding the size and 
the production activities. In this way, invalid firms were filtered in advance. The effect 
of such initiative was very positive, as it reduced the number of useless questionnaires 
delivered and unusable filled-up questionnaires. In consequence, no respondents 
(except of one, who belonged to the farming sector) wasted their time in collaborating 
in this research and the wasted expenditure in mailing to invalid firms was avoided. 
Furthermore, it must be remarked the greater response answer in the second wave (see 
Table 19), although two respondents also stated the fact of being immerse in a high 
workload period. This can illustrate the high pressure under which SMEs constantly 
perform. On the whole, the average response rate of the survey was 15.17%, which can 
be considered acceptable. Chaston et al. (2001) warn: "over the last two years, the 
authors and other researchers have been experiencing a significant decline (from 30 
percent to less than 10 percent in some cases) in response rates to surveys mailed to 
UK SME sector firms" (p. 144). Therefore, the response rate achieved can be considered 
rather positive. See Table 19 for full details regarding the response rate. 
Table 19: Responses to the survey 
First wave Second wave Total 
First mailing Reminder First mailing Reminder 
Initial sample 1000 500 1500 
.......... Pre-contact b hone 
.................. ---------' '- ` ....................................................... . ... 
Y. P...... E 
:...:...:...:...:...:...:... c...;...:...;...:...;...:...:. :... {... Udntactdetails:...:...:...;...:. ... 4 Contaddetaiis...:...;...:....... 
amýgeräire _ cbor's 
name'... ... ti agage rector's imm. ....... M 
Produrti6a kaciifttes 
Questionnaires sent 860 624 301 257 1161 
Valid questionnaires sent (748) (543) (300) (1048) 
Not return 725 578 259 212 672 
Return 135 147 44 50 376 
Total Response rate 37.70% 31.33% 
Rejections 62 102 20 21 205 
Filled up 73 45 24 29 171 
Positive Response rate 13.72% 17.61% 14.73% 
Unusable answers 9 1 1 1 
Usable answers 64 44 23 28 
Valid Response rate 14.43% 17% 15.17% 
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The non-response bias was assessed using two alternative methods: the justification of 
non-response and differences between early and late respondents. 
The examination of the reasons given for not participating shows no concern about the 
results since they are expected given the characteristics of the population targeted, 
survey method, and the questionnaire. The main reasons are summarized in Table 20. 
The most frequent reasons were the lack of time or being too small. Small firms did not 
feel valuable or relevant for the research. Some of them expressed their concern of 
distorting the final results. Also, it was striking that, while in the pilot study none of the 
firms claimed that the questionnaire was too long or complex, there were 13 firms in 
the final survey that found it too comprehensive. 
Table 20: Analysis of non-responses 
Reasons 
First wave 
First mailing Reminder 
Second wave 
First mailing Reminder 
Total 
No reason - unable 
20 31 9 5 65 
No time - too busy - no resources 
13 14 4 5 36 
Too small - no relevant - distortion 
8 17 3 28 
Too long, questions, too theoretical 3 5 1 4 13 
Policy 2 8 1 1 12 
Confidentiality 2 3 1 6 
Illness - retiring - new in the position 
1 3 1 5 
Away on Business 2 1 1 4 
No information available - Send to HQ 2 
2 4 
Re-structuration 1 2 3 
Others 2 2 
The non-response bias was assessed by analysing the differences between early and late 
respondents with respect to the means of the key variables (Amstrong and Overton, 
1977). The respondents are divided into early respondents if they responded before 
issuing the reminder, and into late respondents if they answered after receiving the 
reminder. Results show that the differences in the means are insignificant (Table 21). 
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Table 21: Comparison of early and late responses 
Early Responses Late Responses 
N Mean ,., Mean 
Organisational culture 
Strategic Alignment 
Collective learning 
Individuals knowledge identification 
Research valuation 
External sources 
Encouragement to participate 
Organisational Integration 
Resource availability 
Support for collaboration 
Incentive for knowledge sharing 
Internal distribution of knowledge 
Knowledge exchange with partners 
IT technical intercommunication 
IT special characteristics 
Technical compatibility 
IT skills by non-technical people 
Individual expertise 
Business support by IS 
IT managerial skills 
Effectiveness 
Flexibility 
83 4.28 73 4.13 
83 3.85 74 3.67 
84 4.11 75 4.03 
84 4.39 75 4.37 
82 3.75 74 3.59 
83 3.66 75 3.32 
84 4.19 74 4.02 
84 3.53 7s 3.47 
84 4.02 75 4.04 
83 3.40 74 3.20 
81 3.07 73 3.12 
84 3.73 75 3.67 
84 3.29 72 3.29 
83 3.60 71 3.54 
82 2.70 71 2.70 
84 2.81 72 2.82 
79 3.47 it 3.31 
84 3.26 72 3.36 
82 3.44 72 3.51 
82 3.28 72 3.24 
81 4.44 72 4.53 
83 4.84 73 4.81 
All in all, the sample obtained should represent the entire population. The 
characteristics of the sample are compared to the entire population in relation to the 
information given by the database, that is, size, turnover and location. In general, it 
shows a good representativeness of the population by the sample (see Table 22 and 
Figures 30). 
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Table 22: Characteristics of the sample obtained 
Workforce Frequency 
Percentage 
1-10 19 11.95% 
11-50 92 57.86% 
51-100 18 11.32% 
1001-200 7 4.40% 
23- 
---- .. _.. _.. _. 
14.47%_.. 
- Total 159 100% 
Turnover 
blank 61 38.36% 
0-1 19 11.95% 
1-2.5 24 15.09% 
2.5-5 18 11.32% 
5-10 9 5.66% 
11-50 5 3.14% 
>50 0 0.00% 
Anonymous 
-.. _.. _.. _23_.. _.. _.. _.. _ .. -"-----. 
14.47%. 
_.. _.. _.. Total 159 100% 
Location 
Birmingham / Midlands 31 19.50% 
Manchester / North West 31 19.50% 
Newcastle-upon-Tyne / North East 17 10.69% 
Norwich / East 14 8.81% 
Reading / South Central 11 6.92% 
Exeter, Bristol / South West 14 8.81% 
Edinburgh / Scotland 8 5.03% 
Brighton / South East 7 4.40% 
London and area 4 2.52% 
Cardiff / Wales 7 4.40% 
Belfast / Northern Ireland 3 1.89% 
Other regions 0 0.00% 
15- 
--- - ----9.43% Total UK 159 100% 
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6.9 Summary of the Chapter 
To conclude. this chapter has described the research design research and 
methodolup. going from more general to more detailed aspects. The position of the 
present research regarding such aspects is summariied in Figure 31: 
Research annrnach 
Process of thinking 
Deductive 
Researcher 
C)nlological asc11 1lptinit, 
4 vistencc and CommunalitiC" 
anwnC I' \1 and ICT pr cticc 
Epi. ceinolu, L is u/ siund 
Positivism aims to identify 
the relationships between KM. 
K"I and performance 
Goal of the Research 
Re,, Nc'urrh De. sh>n lOr Data eollerlion 
Methodology / Strategy / Method 
----------------------------- Quantitatiye Mailed Questionnaire 
SLll'y'C\ 
Figure 31: Classifying the research design for the thesis 
l he rc, carch instruuiCnt Consists of, a quc; tionnairc. \\ hich vv as dcv clopcd hascd on 
the Iitcrature. In order to test its appropriateness. the first draft of the questionnaire 
vv as administered to experts in serve s within the department of Business and 
Management. Their comments enabled a much murr appealing and effective 
questionnaire. Once the cluestiOnnaire vvas updated, a cirý run Of the survey was 
Carried Out %v ith the aim of tcstini7 the well understanding ei the questions and the 
results of the survCv. The OutcOýmc vv, ºs vcrv positiYe. hence. after minor changes, the 
final survey took place. 
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When designing this research, some decisions and compromises in relation to the 
time, cost and accessibility limitations had to be done. Finally, the survey was 
implemented by mail in two stages, which allowed the introduction of intermediate 
initiatives in order to increase the response rate. For example, the unreliability of the 
database used was found out. Thus, a pre-screening of the sampling frame was 
necessary. The general procedure was to pre-contact the firms by phone in order to 
filter the valid firms in advance and after send to their manager directors a 
questionnaire together with a covering letter and a self-addressed and stamped 
envelope. After three or four weeks, a reminder was sent to those firms which did not 
answer. The reminder included a new questionnaire and an envelope of the 
characteristics described before. The respondents were mainly managing directors, as 
it was targeted. 
In total, although not very high, the response rate was of 15.17%, which is considered 
acceptable given the restricting characteristics of SMEs. The non-response bias was 
assessed by two methods: by examining the reasons for non-response and by 
comparing the results between early and late respondents. Both methods demonstrated 
that responses were unbiased. Moreover, the representativeness of the sample has 
been assured by comparing the characteristics of the sample and the population given 
by the database. 
Since the sample seems adequate, the analyses of the answers will take place in the 
next chapters. 
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Chapter 7: Descriptive Statistics 
The purpose of this chapter is to: 
(1) Describe the nature of the firms that filled up the questionnaire in regard 
to the organisational characteristics 
(2) Discuss the state of knowledge management practices in these firms 
according to how frequently they take place and their importance for the 
organisations 
(3) Describe some characteristics related to ICTs and discuss the use of 
specific ICTs according to how frequently they are adopted and their 
importance for the organisations 
(4) Discuss in relation to the results the following questions (also outlined in 
Chapter 5) in relation with the literature: 
  Are there specific knowledge management practices more influential on 
performance than others? 
  Are there specific ICT that are more frequently associated to better performance? 
(5) Present a preliminary analysis of the existing relationships among 
variables based on bivariate analysis 
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7.1 Introduction 
The results gathered through the mailed survey were statistically analysed and the 
results are presented in Chapter 7 and 8. Chapter 7 focuses on more simple analysis, 
describing the variables themselves and analysing some bivariate relationships. 
Undertaking a more complex analysis, Chapter 8 deals with multivariate statistical 
techniques, with the aim of summarizing the data and analysing the relationships 
between dependent and independent variables. 
The descriptive analysis is divided in four main parts. First, the general characteristics 
of the sample firms are described, followed by a second section about the analysis of 
the organisational performance indicators. In order to analyse the relationship 
between organisational performance and contextual factors, correlation analysis is 
performed. Third, the current state of knowledge management practices is studied 
individually and in relation with organisational performance. In the same way, ICT 
and different variables related are examined in the fourth section. The chapter ends by 
summarizing the most significant results. 
When studying the bivariate relationship among variables, there are several measures 
of association that can be used depending on the nature of the data (Cramer's V for 
nominal data, Spearman's Rho for ordinal data, and Pearson's correlation for 
continuous data). Given the assumption of viewing Likert scales as interval data, 
Pearson's correlation is performed in most of the cases. However, this correlation 
coefficient is based on the premise that the variables subject to analysis are linearly 
interrelated. The most common method to test linearity is by plotting the variables and 
check for linear relationships. Plots were examined and no signs of non-linearity were 
found. In consequence, Pearson's correlation is used to analyse the strength and 
direction of such relationships. In the few cases where one of the variables are 
categorical or nominal, Spearman's Rho and Cramer's V are used. 
Another point to be commented is that missing data were not replaced by any value, 
since they were not many in amount and the action could mislead the results. The 
option of excluding the missing variables given by SPSS has been chosen. 
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7.2 Firm General Characteristics 
As Tsoukas and Vladimirou (2001) claim, organisational knowledge is highly shaped 
by the organisational context. Thus, the differentiation according to organisational 
characteristics such as size or internal turbulence might give useful insights on the 
analysis of the state of knowledge management. In fact, to the best of my knowledge, 
this study will address, for the first time, the study of knowledge management in 
manufacturing SMEs in relation with organisational performance using quantitative 
methods. Similarly, the characteristics of the firm might determine the use of ICT 
(Ravichandran and Lertwongsatien, 2005; Droge et al., 2003). Thus, it has been 
considered appropriate to analyse in detail the characteristics of the sample firms. 
" Main products 
As expected within the mechanical 
engineering and machine sector, the main 
product of most of the firms (55%) is 
machinery, followed by materials (28,5%), 
consumer products (5.7%) and others 
(10.8%). 
" Production process 
Given that firms produce in small batches 
(48%) or specialized products (24%), it can 
be stated that firms have low production 
routineness, defined by Lin and Germain 
Table 23: Descriptive statistics of 
contextual variables 
Characteristics Frequency Percent 
Main products' (N=158) 
machinery 87 55.1 
materials 45 28.5 
consumer products 9 5.7 
others 17 10.8 
Production process (N=152) 
single 37 24.3 
small 73 48 
large 18 11.8 
mass 19 12.5 
don't know 5 3.3 
(2003) as "the level of repetitiveness in 
transforming inputs into outputs" (p. 1134). 
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" Size 
The sample is constituted by small (14%) but 
mainly by medium (86%) firms, which 
remains almost in the same proportion as five 
years ago (13% and 87% respectively). 
Furthermore, equal proportions of firms have 
undergone downsizing (32%) and have 
increased their size (32%). However, the 
downsizing tends to be more dramatic (up to 
140 employees less, compared to the 40 
employees extra incorporated in the larger 
firms). These facts might be an indicator of 
the volatility of SMEs as consequence of their 
instability. 
Table 23. Descriptive statistics of 
contextual variables (continued) 
Characteristics Frequency Percent 
Number of employees (N=157) 
<5 5 3.2 
6-10 17 10.8 
11-25 57 36.3 
26-50 40 25.5 
51-100 28 17.8 
100-200 10 6.4 
N. employees (5 years ago) (N=146) 
<5 7 4.8 
6-10 12 8.2 
11-25 57 39.0 
26-50 40 27.4 
51-100 15 10.3 
100-200 15 10.3 
In the literature, size is usually transformed into logarithm in order to correct its 
skewness. Here size is also skewed, hence the logarithmic transformation has been 
performed (Tabachnik and Fidell, 2001). 
Table 23. Descriptive statistics of 
contextual variables (continued) 
" Proportion of employees involved in R&D 
Regarding the number of employees involved in 
R&D, the amount of firms without any R&D 
activity remains the same as five years ago 
(around 33%). Furthermore, it is observed that 
63% of the firms have not changed the 
proportion of staff dedicated to R&D tasks 
while the remaining firms have tended to 
slightly increase it. While 11.2 % of the firms 
have decreased the proportion of R&D staff, 
almost 26% of the firms have augmented it. 
These percentages include the cases of firms 
Characteristics Frequency Percent 
% employees in R&D "- (N=151) 
None 51 33.8 
0%-20% 92 60.9 
>20% 8 5.3 
% employees in R&D (5 years ago) (N=145) 
None 48 33.1 
0%-20% 91 62.8 
>20% 6 4.1 
R&D outsourcing (N=156) 
no 128 82.1 
yes 28 17.9 
R&D outsourcing (5 years ago) (N=150) 
no 130 86.7 
yes 20 13.3 
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that have decided not to outsource anymore their R&D function (1.37c) and those 
which have opted for outsourcing (6c1/). Thus, a trend to outsource the R&D function 
(12.6% outsourced five years ago, while currently 17.6rk) has been detected. It seems 
that more firms decide to specialize on manufacturing and outsource their R&D 
activity. This fact is rather surprising, given the extreme competition from low-cost 
labour countries, firms should be aware that the engagement in R&D might be one of 
the most crucial sources of competitive advantage. 
" Proportion of employees involved in IS 
Similarly. the evolution of employees 
involved in information systems has been 
examined. Five years ago. 3017c of the firms 
did not have any person dedicated to 
information systems and the proportion of 
firms with more than 20% of their staff in IS 
was of 4.9f/ Nowadays. however, the amount 
of firms without any IS staff has been reduced 
to 22.4gq and those with more than 20°/c of 
their staff involved in IS has reached 10.9(7 
This supports the argument of Caldeira and 
Ward (2002). SMEs have recently embraced 
ICT. Thus, 55.3"c of the firms continue with 
the same proportion of staff specialized in IS. 
while the remaining firms tend to increase this 
Table 23. Descriptive statistics of 
contextual variables (continued) 
Characteristics Frequency Percent 
% employees in IS 147) 
None 33 22.4 
0°k -20 98 66.7 
>20", r 16 10.9 
% employees in IS (5 years ago) (N=142) 
None 43 31). 3 
OCI -201; 92 64.8 
>20% 7 4.9 
IS outsourcing (N=153) 
no 130 85.0 
ycs 23 15.0 
IS outsourcing (5 years ago) (N=148) 
no 12_' 82.4 
yes 26 17.6 
proportion (37.617c compared to the 7.1 % which have reduced the staff in IS). This 
fact indicates that IS are taking a more important role in SMEs activities and re- 
affirms the importance of the research being conducted here. These data also agree 
with the weak tendency not to outsource any more the IS function (17.6% outsourced 
five wears ago, while currently 15 ). The decision of keeping the IS related activities 
in-house might show the increased awareness of firms regarding the strategic 
potential of information systems. 
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5//'IIctiire 
The main type of structure reported is hierarchical (64%), followed by flat structures 
(25.6%). This contrasts the argument exposed in Chapter 4, where it is stated that 
SMEs as less hierarchical and flatter than larger firms. Nevertheless, due to their 
small size, hierarchical structures in SMEs are quite flatter as they usually formed by 
few layers. 
Paying attention to the organisational 
structure is important, since flatter structures 
allow better communication within firms 
due to the lesser bureaucracy. Also, this kind 
of firms is able to restructure their 
organisation more easily and, therefore, be 
more flexible and agile to cope with 
unexpected situations. Hence. difference in 
performance depending on the 
organisational structure will be tested. 
Table 23. Descriptive statistics of 
contextual variables (continued) 
Characteristics Frequency Percent 
Structure (x=! 2 ) 
hierarchical IOU 64.1 
flat 40 25.6 
matrix R 5.1 
tlexible 7 4.5 
others 1 0.6 
Dependence N= 159) 
autýýnumuuý 128 80.5 
, uhsidiarý 31 19.5 
" Dependence 
The majority of the sample firms are autonomous (80.51//) while the remaining ones 
(19.5c() are subsidiaries of other firms. One might intuit that the latter ones are more 
likely to outsource their R&D and IS activities than the former ones. However, 
statistical tests do not show any correlation between the two facts. 
On the contrary, there has been found a relationship between size and autonomy of 
the firm. Generally. autonomous firms tend to be smaller than subsidiaries. Due to the 
lack of backup by other firms, autonomous firms might need to remain small in order 
to cope better with the uncertainties of the market, discarding the risk of following 
strategies of economies of scale. 
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Most of the firms are reasonably well established with some operating for more than 
100 years. Only 3.3% of the firms indicate being less than five years old. This 
demonstrates that the mechanical engineering sector is traditional and reasonable 
stable in the UK economy. However, the lack of young businesses may be due to fact 
that they have not been registered in databases yet or. maybe more probably, due to 
the uncertain situation of the sector facing aggressive competition from Asian and 
East European markets. 
On the other hand, age might he an indicator 
of the accumulated experience and knowledge 
along their existence, which have shaped the 
current practices. Hence, it «ill be tested as a 
control variable. 
" 101(1! . 1'a/es 
in 2003 
As commented in Chapter 5. sample firms 
have to be checked in relation to their 
turnover. since the database used does not 
provide enough information about it. The 
result is that all the firms meet the criteria of 
SMEs defined by the EU, that is, producing a 
turnover of less than ¬50 million. The 
difference in turnover between firms is quite 
Table 23. Descriptive statistics of 
contextual variables (continued) 
Characteristics Frequency Percent 
Age (N= i 53, 
<5 5 3.3 
6-10 10 6.5 
11-15 1O 6.5 
16-20 18 11.8 
21-30 34 22.2 
31-40 39 25.5 
41-60 19 1'. 4 
61-100 8 5.2 
>100 IO 6.5 
Total sales (in 2003, £m) (N=123 
<0. i (, 3.8 
0.51 -1 22 13.9 
1.01 -2.5 49 30.8 
2.51 -5 ''2 13.8 
5.01 - 10 13 8.2 
10.01 -40 11 6.9 
significant, from less than £0.5 million to up 
to E36 million. 
There has been found a positive relationship between turnover and dependence of the 
firm and. following the relation between dependence and size, between turnover and 
size. This suggests that subsidiaries and larger firms are related to greater turnover 
than autonomous and small firms. The most obvious explanation of such relationship 
is the fact that larger and subsidiary firms can apply economies of scale and have 
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more resources available to deal with the market constraints. while the advantages of 
smaller and autonomous firms might not appear reflected in their turnover, but in their 
flexibility. On the contrary, there has not been found any statistical relationship 
between turnover and age. location, process or product types, hence, no association 
can he pointed regarding these characteristics. These results, however, should he 
cautiously considered since they are based on a snapshot (2003) and fail to capture the 
investments along the years. 
0 Formal education 
Traditional SMEs have been known for their 
lack of formal expertise. The results confirm 
the low education level. being the average of 
school leavers of 75.85'Yc and of 
postgraduates. of 1.47i . 
It can be expected 
Table 23. Descriptive statistics of contextual 
variables (continued) 
Characteristics Mean S. D. 
Formal education 
9r school leaýcrs 75.85 23.57 
College graduates 15.63 19.19 
university -, raduatCS 
"-ý 6. IS S. I1) 
ý7 Postgraduates `-I 1.47 4.19 
that activities regarding R&D and IS might 
require higher levels of expertise. Following 
this line of reasoning, this assumption has been statistically corroborated, showing a 
relationship between the proportion of postgraduates and the proportion of staff 
employed in R&D and IS. 
0 Nature Ot %iltC771Q1 C'Ullllllllili(CltiOll 
The frequency and nature of internal communication within firms is an important 
factor to be considered when analysing knowledge transfer. Firms whose departments 
are highly engaged in communicating among each other are more likely to take 
advantage of the benefits of acquiring and applying knowledge. Thus, a summated 
scale of the ratings allocated to each department is used to measure the level of 
internal communication. Differences in the descriptive statistics regarding the 
departmental communicative activities have been found. Departments dealing with 
primary activities and cost related activities (production. sales. purchasing and 
finance) are rated higher than supportive departments such as HRM. IS and R&D. 
This could indicate that firms are not making, full use of the advantages provided by 
these departments. 
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9 Dispersion 
Regarding firms' dispersion, it must be said that 
firms tend to be concentrated on the same site. 
A third of the firms have reported having sites 
in other locations. However, it is remarkable 
that most of them are located abroad, within and 
beyond the EU. This fact corresponds with the 
current situation, in which traditional 
manufacturing firms are moving their facilities 
or opening new ones in countries where the 
labour cost is significantly cheaper. Indeed, 
those firms which are dependent are highly 
related to the dispersion within and beyond EU. 
Also there has been found relationship between 
Table 23. Descriptive statistics of 
contextual variables (continued) 
Characteristics Frequency Percent 
Dispersion (yes / no) (N=145) 
No other sites 95 64.2 
Other sites 53 35.8 
Characteristics Mean S. D. 
Dispersion (location) tN=145 
localk A It', 
. 
24 0.80 
vNithin the cOoIntr . 
16 0.58 
within the ELJ (N 14"' . 46 1.66 beyond the EU (`'='a" . 
51 1.68 
dispersion and turnover. 
Since information and communication technologies offer the great potential of 
overcoming time and space constraints. the relationship between ICT and those firms 
with more than one site will he analysed later. 
07 c(hnologic ul turbulence 
In order to analyse the level of change to which 
SMEs are subject. a scale has been borrowed from 
the literature (Lin and Germain, 2003). This scale 
measures the dynamism in products and processes 
in relation to their logistic processes. their product 
life cycle, their core production processes and the 
introduction of new products. The reliability of 
such scale has proved to be adequate (Cronbach 
alpha=0.88). 
Table 23. Descriptive statistics of 
contextual variables (continued) 
Characteristics Frequency Percent 
Turbulence ('N=140) 
1 8 5.48 
2 17 11.64 
3 42 28.77 
4 58 39.73 
5 ?1 14.38 
NOTE: I: no change \%ithin the Iasi 5 \ears 
3: small changes in the last 3 gars 
5: significant changes within the last year 
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Generally, firms have reported high level of changes within their firms. In particular, 
the introduction of new products creates greater changes within companies. The 
investigation of the level of turbulence which firms undergo seems to be crucial 
within the knowledge management area. since the level of change appears to be 
intrinsically related to aspects such as flexibility and continuous adaptahility and 
learning. 
Correlations show that turbulence is significantly related to flexibility (see Appendix 
IV). Mintzberg (1971) states that those firms experiencing higher uncertainty usually 
tend to have organic structures which enhance flexibility and adaptability (Lin and 
Germain. 2003). In this case. the relationship between non-hierarchical structures and 
greater 
turbulence has not been found. This might indicate that Mintzberg's argument 
is valid for larger firms, since SMEs are quite flexible due to their small size. 
0 Control 
The level of control exerted within firms has also Table 23. Descriptive statistics of 
contextual variables (continued) 
been measured according to a scale developed by 
Khandwalla (1974) and used by Lin and Germain Characteristics Frequency Percent 
(2003), which has proved to be reliable (Cronbach 
alpha=0.73) although for unidimensionality reasons. 
an item has been removed. This construct includes 
items regarding the frequency of comprehensive 
management and IS control, frequency of centres for 
cost control. frequency of quality control operations 
and frequency of formal appraisal of personnel. In 
general, the level of control over the processes of the 
firms is quite high. especially the control applied for 
quality purposes. 
Control v'=)49) 
(ne%eri 18 12.08 
2 (once) ?2 14.77 
3 (every 6 months) 36 -14.16 
4 (monthly) 37 24.83 
5 (µeekly) 36 24.16 
\( 'I k: In the last year 
Empowerment (N=146) 
48 32.88 
63 43.15 
3 28 19.18 
4 4 2.74 
5 3 2.05 
Noll-1 1 decisions made at general manager lesel 
. 
S: decisions made at the shop le%el 
Control is considered an important factor to be included in this research. given their 
influence on aspects such the organisational culture and on the feedback and 
reflection processes. Firms will be able to improve their performance by gathering 
enough information of their current activity and reflecting on their adequacy. 
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However, an excessive control on the organisational processes might have negative 
consequences on the organisational culture, since employees might feel under 
continuous surveillance or pressure. In order to investigate the real impact of control 
on these organisational aspects, control is included in the analysis of the multivariate 
relationships. 
" Empowerment 
Aiming at analysing the impact of the empowerment level, an existing scale (Miller 
and Droge, 1986; Lin and Germain, 2003) has been adopted. Such scale measures the 
level at which decisions on factory/warehouse location planning, new process 
design/research budgeting, IS and inventory planning are made. The reliability of this 
measure has resulted in a Cronbach alpha=0.79, after removing an indicator due to not 
meeting unidimensionality criteria. The results show that decisions are quite centrally 
made, that is, that the manager director is usually the one who makes decisions. Only 
decisions on the inventory planning appear to be more decentralized. In fact, 
techniques such as just-in-time production or the implementation of ERP involves 
high empowerment of employees over inventory decisions. In some cases firms even 
delegate communications with suppliers and clients to those employees directly 
involved in managing products/materials. 
Empowerment might mediate in the level of innovativeness of firms, since 
empowered employees are more likely to feel free to try new ideas and to experiment 
without the need of permissions or approvals. However, it is dubious the significant 
influence of empowerment in SMEs due to their lower and flatter structures. The 
present research will include this scale as a control variable in order to assess its 
importance. 
It must be remarked that turbulence, control and empowerment appear to be positively 
related to autonomy. This implies that subsidiary firms suffer more changes, exert 
more control and empower their employees to a greater extent than autonomous firms. 
157 
" Stakeholders 
Analysing the characteristics of the stakeholders can give some useful insights for 
assessing the knowledge management practices and the use of the different 
information and communication technologies. 
Regarding location, in general firms tend to act within the country. Customers and 
specially suppliers, appear to be physically closer to firms than the competitors, which 
could be argued to be reasonable in the past given the nature of the products and the 
need to reduce logistic costs. However, as indicated in Chapter 2, in the knowledge 
economy barriers of time and location have been lowered as a result of the explosion 
of advanced ICT such as the Internet. The globalisation of the markets is a reality but 
it seems that manufacturing SMEs have not entered in the new dynamics of the 
marketplace. It should also be recalled from Chapter 4 that the European mechanical 
engineering sector excels in its export performance. Therefore, in order to maintain 
this strategic position, SMEs should start playing globally, supported by the 
appropriate ICT and making full use of them. 
In relation to size, most of the customers, suppliers and competitors are also SMEs. 
Nevertheless, the proportion of large firms is higher within the customers and less 
within the competitors, which have the largest proportion of small firms. The smaller 
size of their competitors might illustrate the value of being flexible in this competitive 
environment. 
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7.3 Performance Profile 
Organisational performance has been 
assessed according to different indicators 
(see Table ? 4). In general, the sample 
firms evaluate their results higher than the 
performance of their competitors. The 
highest scores are allocated to their 
capability of being more adaptable and 
flexible. and of being quicker in 
responding to the changes in the market. 
Table 24. Descriptive statistics of 
performance indicators 
Characteristics Mean S. D. 
Qualitative Performance Indicators 
more successful (N=I5O 4.80 1.36 
greater market share (N-! 54) 4.52 1.54 
crown faster N=155 4.28 1.42 
more profitable (N=l54 4.32 1.57 
more innovative (N=Isß) 4.67 1.54 
quicker response (rN=156 4.84 1.43 
more adaptable and flexible (N=156) 4.97 1.57 
Bein-, aware of the limitations of using self-assessed evaluations, other more objective 
informations was requested. In spite of asking for relative measures of organisational 
performance to avoid sensitive data, few firms responded to the questions. Some of 
them indicated their ignorance about them. In consequence, the results obtained were 
not included in bivariate or multivariate analysis, since they would cause high 
variability and non-normality. Although the comparison of results for qualitative and 
quantitative performance indicators could have generated additional interesting 
information, the comprehensive range of qualitative measures still allows addressing 
the research questions and hypotheses outlined in Chapter 5. In tact. some studies 
have also used only qualitative measures (Powell and Dent-Micallef, 1997; Gold et 
al.. 200 1: Ruiz-Mercader et al., 2006) 
Firm Characteristics - Performance Profile 
The relationships between different contextual factors and qualitative indicators on 
performance have been statistically tested by using different correlation measures 
depending on the nature of the variables. On the one hand, Spearson's Rho has been 
used to analyse correlations between variables which, at least one, are categorical, that 
is. process. and Cramer's V for nominal data (product. area, autonomy and hierarchy). 
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On the contrary, Pearson correlation has been examined in order to assess the 
relationship between continuous or assumed as continuous variables, such as age, 
turnover in 2003, turbulence, control, empowerment and size in terms of number of 
employees. Table 25 shows the results. 
Table 25: Correlation analysis between firms' characteristics and performance 
successful market 
share 
grown 
faster profitable innovative quicker 
adaptable 
and flexible 
Process 0.20* 0.22** 0.27** 0.15 0.20* 0.25** 0.22* 
Product 0.18 0.20 0.18 0.21 0.15 0.17 0.20 
Area 0.26 0.26 0.27 0.31 0.27 0.26 0.24 
Autonomy 0.15 0.15 0.22 0.17 0.21 0.24 0.21 
Structure 0.22 0.17 0.20 0.18 0.19 0.25* 0.21 
Age -0.14 0.00 -0.12 0.03 -0.07 -0.05 -0.16 
Turbulence 0.11 0.14 0.23** 0.13 0.33** 0.39** 0.27** 
Control 0.04 0.04 0.16 0.03 0.23** 0.21** 0.21* 
Empowerment 0.04 -0.31 -0.01 -0.05 0.07 0.07 0.09 
Turnover 2003 0.19* 0.17 0.24** 0.22* 0.19* 0.11 0.18 
N_employees (in) 0.23** 0.18* 0.16* 0.09 0.15 0.19* 0.14 
Significance level: ** p<0.01 * p<0.05 
The correlation analysis shows that some firm characteristics are associated to 
different dimensions of organisational performance. However, although significant, 
the relations do not appear strong. 
Size (in regard with turnover and number of employees) statistically relates to many 
performance indicators, especially success and growth. This implies that bigger firms 
are more likely to have better results. It is interesting to see, by contrast, that generally 
size does not relate to innovativeness, flexibility and adaptability. 
The type of organisational structure seems to be also related to quicker response. 
Cramer's V does not allow to interpret the direction of the relationships, but it permits 
to assess their strength. Flatter structures theoretically promote quicker reactions to 
the market changes, although in the case of SMEs structure could be of less 
importance due to their small size. Cross-tabulation analysis showed that, in fact, non- 
hierarchical structures are more related to quicker response. Almost 60% of flexible 
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structures report the maximum score in this indicator. On the other hand, whether 
firms are autonomous is not associated to the performance indicators and neither age 
differentiates the organisational results. Therefore, accumulated experience over the 
years does not indicate more chances of getting superior results. Firms' location is 
also unconnected to organisational performance. 
Similarly, the type of products is not linked to differential organisational performance. 
However, in spite of its relationship with product type, the routineness of the 
production processes seems to be a characteristic connected to the firm's 
performance. The more routine the production technology is the more likely seems to 
have better organisational performance. 
Finally, turbulence and control positively relate to indicators regarding innovation, 
quick response and flexibility. Thus, those firms suffering higher levels of turbulence 
and exerting greater control over their processes are more likely to be more 
innovative, quicker and more adaptable. On the other hand, empowerment does not 
statistically relate to any indicator, which implies that, given their size, empowerment 
might not be a critical factor for differential results. Furthermore, this fact 
corroborates the high dependence of SMEs on their CEO. 
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7.4 Knowledge Management Profile 
This section aims to give an overview of the current state of knowledge management 
reflected by the practices performed within firms. The section will start with a brief 
comment of the general knowledge management practices and will continue to 
examine more detailed knowledge management practices. 
General KM practices 
Appendix IV includes the descriptive statistics of those variables assessing the general 
knowledge management practices. The results indicate that knowledge management 
practices are highly rated since, on a 5-point Likert scale, the means range from 3 to 
4.5. These variables will be assessed in more depth in the next chapter, by applying 
multivariate methods such as factor analysis and regression analysis. 
Specific KM practices 
Specific knowledge management practices have been analysed, first, to see whether 
they are adopted, and second, to assess their importance for firms. 
Tables 26 to 29 show the assessment of the knowledge management practices done by 
the firms. In order to summarize their opinion, practices have been grouped according 
to the upper 15 and lower 15, both in relation to their importance and their frequency. 
Thus, the first two tables indicate what practices have been selected as the upper 15, 
while the latter two tables display the lower 15 practices. 
In general, descriptive statistics of the upper 15 practices are the same both, with 
regard to their importance and to their frequency. The results show the importance of 
firms' relationship with their customers. They specially value formal and informal 
personal contacts with their customers and closer relationships, in the form of 
collaboration. This can explain why, as stated in Chapter 4, SMEs usually have loyal 
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customers. Also, they consider that the provision of training to their employees is of 
great importance. This indicates the awareness of SMEs about the need for constantly 
updating themselves with the aim of coping with the competitive environment. The 
involvement of the CEO or manager director in the firm's activity is also highly 
evaluated. The role of managers in SMEs is critically important, since organisational 
decisions are usually made by them, individually to a large extent. Regarding the way 
of working, firms remark the importance of individual and functional team work, 
emphasizing the need for formal team meetings. This information raises the debate on 
formal versus informal encounters. While formal meetings are more structured and, 
therefore, inspire more internal recognition, informal meetings have the advantage of 
allowing quicker adaptability or problem solution. SMEs are known for their less 
bureaucratic and less formal ways of working within the firm (illustrated in Table 26 
about frequent practices). However, it seems that they recognize the need for more 
formal internal meetings. Finally, the protection of information and knowledge in any 
form, database or paper, appears to be of critical importance. This information might 
be a sign of the awareness of the strategic importance of knowledge in the firms' 
survival. 
Table 26: UPPER 15 KM practices by FREQUENCY 
KIMM practices Yes No 
visits by customers to our firm (N=159) 148 11 
visits to customers (N=159) 148 11 
data stored in computer databases form (N=159) 148 11 
training on the site of job (N=159) 147 12 
CEO wanders around the firm (N=159) 147 12 
collaboration with customers on specific projects (N=159) 146 13 
visits by suppliers to our firm (N=159) 144 15 
formal f2f meetings with customers (N=159) 143 16 
informal f2f meetings with team members (N=159) 142 17 
informal f2f meetings with customers (N=159) 142 17 
individual work (N=159) 141 18 
data stored in paper form (N=159) 141 18 
CEO communicates regularly with departmental managers (N=159) 140 19 
records stored in paper form (N=159) 139 20 
informal f2f meetings with suppliers (N=159) 137 22 
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Table 27: UPPER 15 KM practices by IMPORTANCE 
KM practices Mean S. D. 
formal f2f meetings with customers (N=142) 4.45 0.80 
training on the site of job (N=148) 4.44 0.68 
visits to customers (N=147) 4.39 0.88 
informal f2f meetings with customers (N=140) 4.35 0.85 
CEO communicates regularly with departmental managers (N=142) 4.34 0.87 
CEO wanders around the firm (N=147) 4.33 0.87 
collaboration with customers on specific projects (N=146) 4.26 0.87 
data stored in computer databases form (N=148) 4.22 0.82 
individual work (N=141) 4.22 0.85 
controlled access to confidential information stored in DB (N=128) 4.21 0.97 
formal f2f meetings with team members (N=134) 4.13 0.90 
visits by customers to our firm (N=147) 4.12 1.05 
protection by intellectual property rights (N=88) 4.11 1.04 
work in functional teams (N=122) 4.10 0.89 
controlled access to confidential information stored in paper form (N=121) 4.09 1.00 
Regarding the lower 15 practices, there are commonalities with reference to their 
importance and frequency. Basically, they consider less important to develop 
relationships with competitors, to make acquisitions and to seize the opportunities 
offered by e-learning systems. Furthermore, those practices which enhance the 
creation of a friendly atmosphere in the workplace have been reported less critical and 
frequently adopted. It is also interesting to see that firms do not highly evaluate the 
acquisition of external knowledge through consultancy services or the attendance to 
external events. 
When comparing the results of both tables, there should cautiously be considered that 
practices related to strategic ways of collaboration (mergers, R&D contracted-in or 
Licensed-in, acquisitions and joint-ventures) cannot happen as frequently as the rest 
of the practices due to their nature. Joint-ventures seem to be preferred over the 
remaining types of strategic collaboration. 
164 
Table 28: LOWER 15 KM practices by FREQUENCY 
KM practices Yes No 
organisation of social activities outside the firm (N=159) 73 86 
statement of values (N=159) 65 94 
joint-ventures or strategic alliances (N=159) 58 101 
incentives for team results (N=159) 50 109 
simulation by computer software (N=159) 49 110 
periodic internal publications (N=159) 43 116 
use of metaphors, examples, visual communication (N=159) 41 118 
R&D contracted-in or Licensed-in (N=159) 33 126 
incentives for helping others (N=159) 28 131 
collaboration with competitors on specific projects (N=159) 28 131 
acquisitions (N=159) 28 131 
e-learning (N=159) 24 135 
regular exchanges of basic data with competitors (N=159) 21 138 
incentives for participation in social activities (N=159) 17 142 
mergers (N=159) 5 154 
Table 29: LOWER 15 KM practices by IMPORTANCE 
KM practices Mean S. D. 
acquisitions (N=28) 3.50 1.14 
spare time for problem solving, research, etc. (N=107) 3.49 0.89 
use of metaphors, examples, visual communication (N=41) 3.44 1.07 
attendance at external centres, fairs... (N=118) 3.41 0.98 
paper-based documentation (books, articles, brochures... ) (N=116) 3.34 1.07 
periodic internal publications (N=43) 3.33 1.08 
use of memos, suggestion schemes, etc. (N=41) 3.32 1.06 
reliance on memory (N=97) 3.32 1.20 
incentives for participation in social activities (N=17) 3.29 1.05 
organisation of social activities outside the firm (N=73) 3.19 0.95 
consultancy services (N=98) 3.16 1.10 
incentives for helping others (N=28) 3.14 1.27 
e-learning (N=24) 2.88 1.08 
collaboration with competitors on specific projects (N=28) 2.79 1.42 
regular exchanges of basic data with competitors (N=21) 2.52 1.50 
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Knowledge Management Profile - Performance Profile 
Following, relationships between knowledge 
management practices and performance will be 
examined. Statistics show significant correlations 
between the number of practices adopted and most 
indicators of organisational performance, with more 
strength in the indicators regarding flexibility, 
adaptability and quicker response (see Table 30). 
Table 30: Relationship Performance 
indicators- Number of KM practices 
Performance indicators 
Number of practices 
statistically related 
market share 10 
successful 15 
grown faster 20 
profitable 21 
innovative 29 
quicker 37 
adaptable and flexible 39 
Table 31 shows the relationship between knowledge management practices and the 
two factors resulting from performing factor analysis on the organisational 
performance indicators, which will be fully explained in the next chapter. 
Effectiveness is formed by the market share, success, growth and profitability while 
Flexibility includes innovativeness, responsiveness and adaptability. 
Given the greater mobility of employees in the new economy, the issue of training 
and assimilation of individual skills in the organisation is of critical importance. 
Therefore, regarding the relationship between training and performance, there are 
three specific ways which appear to be more related to better results. On-the-site 
training, continuous plans and rotation are the ways of training that firms with 
superior performance are using. On the contrary, computer-based learning, 
consultancy, apprenticeship and documentation-based training do not show any 
relationship with performance. It is significant the similarity between the practices not 
correlated and those poorly assessed in terms of frequency and importance, and vice 
versa. This might indicate that firms understand which type of training is more 
fruitful. 
It must be pointed out that the most correlated practices are those referring to 
procedural knowledge (explained in Chapter 3), that is, knowledge that is learnt and 
assimilated in the course of action, allowing learning the tacit elements of the job. 
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Table 31: Correlation between K\I practices and Organisational Performance 
KNI Practices Effectiveness Flexibility 
Training 
training on the site of job 0.21*** 0.27*** 
continuous plans of training for each employcc 0.26*** 0.29*** 
apprenticeship -0.01 0.10 
employee rotation 0.10 0.26*** 
consultancv services 0. I 2 0.11 
e-learning 0.00 0.06 
paper-hased documentation (books. articles, brochures... ) -0.06 0.08 
C'omm« nication hypes 
tormal t2t meetings ssith team members 0.07 0.17** 
formal f2f meetings %kith other departments 0.2i' ** 0.24*** 
formal f2f meetings with CEO 0.18** 0.26*** 
formal f2 f meetings with suppliers 0.06 0.12 
formal f'f meetings with customers 0.12 0.16** 
informal f2f meetines with team members 0.01 0.22*** 
informal f? f meetings %kith other departments 0.13 0.23*1: * 
informal f2f meetinzs with CEO 0.21 0.37=ß *r 
informal f? f meetings with suppliers 0.02 0.1b*` 
informal f2f meetimes with customers 0.03 0.16*"' 
use of memos. suggestion schemes, etc. 11.14* 0.20 `* 
periodic internal publications 0.16** 11.18** 
use of metaphors, examples, visual communication O. O1 0.13* 
isits by customers to our firm 0.0(1 0.20**: 1 
visits to customers 0.18** 0. I8""` 
visits by suppliers to our firm (). 1? (). 19* i- 
\ ISIIS to stmoliers 0.15* 0.21*** 
Intensity of relationships with stakeholders 
rc eular eychanees of basic data with cu, tomers 0. I2 0.14 
regular exchanges of basic data ss ith suppliers 0.14* 0.20** * 
regular exchanges of basic data with competitor, 0.00 0.08 
collaboration with customers on specific projects 0.06 0.15* 
collaboration with suppliers on specific projects 0.12 0.18** 
collaboration %N ith competitors on specific projects -0.13 -0.08 
C'EO's organisational knowledge acquisition 
(TO Lo n1municate, re<_ularI %ýitfi departmental managers 0.20*** 0.39*** 
CEO use data provided by the IS 0.01) (). I3 
CEO %%a ndeN-, around the firm 0.13 0.23*** 
% clues promotion 
incentives for team results 0.14* 0.23*** 
incentives for helping others 0. I() 0.16** 
incentives for participation in social activities 0.02 0. I2 
organisation of social activities outside the firm 0.23*** 0.12 
example given by senior staff -0.02 0.06 
statement of values 0.20*** 0.34*** 
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Individuals' knowledge integration 
provision of resources to experiment 0.19** 0.44*** 
simulations/experiments in pilot areas 0.13 0.33*** 
simulation by computer software 0.13 0.22*** 
provision of meeting rooms 0.16** 0.28*** 
spare time for problem solving, research, etc. 0.14* 0.26*** 
ergonomic and comfortable work places 0.29*** 0.30*** 
Work characteristics 
individual work -0.05 -0.05 
work in functional teams 0.17** 0.26*** 
work in cross-functional teams 0.23*** 0.24*** 
work in multidisciplinary groups 0.14* 0.29*** 
Acquisition of external knowledge 
attendance at external centres, fairs... 0.18** 0.17** 
benchmarking 0.13 0.27*** 
market research 0.22*** 0.20** 
monitoring market continuously 0.18** 0.35*** 
mergers 0.15* 0.08 
acquisitions 0.05 0.08 
joint-ventures or strategic alliances -0.01 -0.03 
R&D contracted-in or Licensed-in 0.11 0.19** 
Individuals' knowledge identification 
documentation showing the skills of every person in the firm 0.21*** 0.15* 
knowledge of people's skills based through direct contact or informal means 0.02 0.08 
records stored in paper form -0.03 0.01 
records stored in computer form -0.05 0.03 
speak to staff involved in previous projects 0.15* 0.39*** 
Organisational knowledge storage 
data stored in paper form -0.07 -0.08 
data stored in computer databases form 0.09 0.11 
reliance on memory 0.04 0.04 
generation of meeting report after meetings 0.15* 0.18** 
collection of records such as written notes, e-mail, etc. 0.07 0.00 
protection by intellectual property rights 0.09 0.20*** 
controlled access to confidential information stored in paper form 0.20** 0.23*** 
controlled access to confidential information stored in DB 0.14* 0.26*** 
Significance level: *** p<0.01 ** p<0.05 * p<0.10 
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Taking into account the environmental uncertainty in the new economy, it is 
important to ensure that individuals develop their skills and are equipped with an 
extensive range of abilities that could be used when required. Rotation, for example, 
promotes individuals' flexibility to perform different activities and, as results show, 
organisational flexibility. Especially in SMEs, where usually there is not excess of 
staff, rotation can be of crucial importance to survive. It is surprising that 
apprenticeship has not come up significant since it also encourages procedural 
knowledge and is similar to on-the-job training. However, the difference might lie in 
the connoted inexperience of the former. Another point to remark is that all this 
practices mainly focus on in-house training, which ensures the transference of skills 
among employees and the integration of individual knowledge into the organisation 
since it can result in different work processes. This re-affirms the preference of SMEs 
for in-house training (commented in Chapter 4) in contrast to larger firms, which 
usually opt for external training. 
On the other hand, the remaining training practices not associated to performance are 
based on declarative knowledge, that is, on explicit knowledge based on instructions 
and transmitted through paper or computer-based means (through documentation or e- 
learning) or face to face (through consultancy services). Contrary to those practices 
based on procedural knowledge, these practices fail to capture the tacit dimension of 
knowledge. To summarize, results support that the promotion of tacit knowledge 
originated from internal knowledge might be the source of competitive advantage 
reflected in better performance results. 
Practices regarding the ways of communicating within and with external parties have 
been grouped under the name of communication. As seen in Table 31, communicative 
practices are related to performance indicators, more significantly to flexibility. When 
firms are highly engaged in communicating, they can act in a coordinated and 
effective way. The format of the interaction ways has arisen much debate. While 
formal meetings might imply more bureaucracy, this might vary when dealing with 
SMEs, since SMEs rely more often on informal face-to-face interactions by its own 
nature. Studies (Liebeskind, 1996; Soo et al., 2003) have demonstrated that 
knowledge exchange through informal networking is more effective than formal 
networking. However, according to the obtained data, in the context of SMEs it is 
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suggested that all kinds of communication are important, although indeed informal 
meetings relate with performance to greater extent than formal meetings. On the other 
hand, the use of periodic internal publications relates to higher effectiveness and 
flexibility. Internal publications serve as a means to communicate everybody about 
the activities and events related to the firm. In this way, organisations promote 
transparency and allow the development of a sense of identity. The inclusion of 
personal occasions (e. g. new paternities or maternities) contributes to create a more 
caring and closer atmosphere. However, according to the results, the use of this type 
of communications is not frequent. 
The commented results can infer that in general in SMEs all communication practices 
promote firm's absorptive capacity, since they significantly correlate to flexibility. As 
commented in Chapter 3, some scholars (Gupta and Govindarajan, 1991; Szulanski, 
1996) argue that organisational aspects such the structure of communication 
influences on firm's absorptive capacity. On the other hand, Liao et al. (2003) find a 
positive relationship between absorptive capacity and SMEs responsiveness, which is 
included in the concept of flexibility employed here. Therefore, the above conclusions 
can be drawn. 
Similarly, the intensity of relationships with stakeholders varies from simple 
exchange of data to close collaborations. Results show that all types of relationships 
with suppliers and customers are intrinsically associated to flexibility, while regular 
exchange of data with suppliers is the only one that relates to effectiveness, though 
rather weakly. When comparing the results with more formal ways of collaboration 
such as mergers, acquisitions etc., it seems that less formalized collaborations are 
more related to better flexibility. 
The CEO plays a crucial role in SMEs, hence the ways in which CEOs are kept 
informed is analysed here with respect to organisational results. Surprisingly, the use 
of information systems does not appear significantly related to any of the performance 
indicators. CEOs opt for getting information about the internal functioning through 
direct contact with the departments or by wandering around. Indeed, meetings with 
the CEO appear significantly correlated to organisational performance factors, 
especially more strongly to informal meetings. 
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Practices which generate appropriate working atmosphere by encouraging the right 
values promotion have been studied. The promotion of team working and helping 
others seems to be the most important relevant cultural issue in terms of performance, 
especially in flexibility. Furthermore, the explicit statement of the organisational 
values is strongly related to effectiveness and flexibility and the organisation of social 
activities is highly associated to effectiveness. Indeed, it is commonly recognized that 
social networking is an important means of knowledge transferred at all the levels of 
the organisation (Nahapiet and Ghoshal, 1998; Henderson and Cockburn, 1994). 
However, it is surprising that flexibility is not correlated to this practice. 
On the other hand, the characteristics of how work is organized gives implicit 
information of the values encouraged and how individuals interact. The organisation 
of all kinds of teams (functional, cross-functional and multidisciplinary teams) and the 
adoption of an incentive system aligned with teamwork is linked to both effectiveness 
and flexibility. As high levels of communication, team working allows firms to act in 
a unified and efficient way. It must be noticed that individual work was not associated 
to any of the performance indicators. 
The lack of resources is a crucial issue when speaking about SMEs, due to their 
constraints of finance and time. Data show that the availability of resources to 
experiment together with simulation software or pilot areas is highly associated to 
flexibility, which includes innovativeness, quick response and adaptability. Moreover, 
the availability of resources to experiment is also linked to higher effectiveness. 
Likewise, the remaining practices show significant association with both performance 
indicators, especially stronger with flexibility. These practices are: the provision 
ergonomic and comfortable work places and the availability of time and other 
resources to work in groups. The provision or such resources contributes to the 
creation of the suitable context to work and collaborate. 
Linking to the theory outlined Chapter 3, results lends evidence to the argument of 
Penrose (1958), who claims that competitive advantage is highly determined by the 
existence of "resources in excess". 
171 
According to the correlation analysis, the acquisition of external knowledge about the 
market by means of benchmarking, market research or continuous monitoring is more 
probable in firms with higher levels of effectiveness and flexibility. The acquisition of 
other external knowledge through attendance to external events, also relates to better 
organisational results, in terms of effectiveness and flexibility. In the case of strategic 
collaborations, few modes appear related to better performance. Only R&D 
contracted-in or Licensed-in seems correlated to flexibility while mergers is linked to 
effectiveness. Therefore, formal strategic collaborations do not imply the excellence 
in organisational performance in comparison to their competitors. 
Once knowledge has been identified or created through interaction, the ways of 
accessing to this individuals' knowledge might vary from more personal contact to 
more documented knowledge. While speaking to staff participating in previous 
experiences is related to most of the performance indicators, documented conclusions 
do not appear to be associated to superior results. Once again, procedural knowledge 
seems to be more related to performance indicators than declarative knowledge. 
However, the acknowledgement of staff skills based on paper seems to be a common 
practice of those firms with better performance. 
In regard to the storage of organisational knowledge, none of the practices (data 
stored in paper form, in electronic form, on memory, in informal written form) seems 
to be correlated to any of the performance indicators, with the exception of the 
meeting reports generated after meetings which is linked to both, effectiveness and 
flexibility. These results indicate that the reliance on explicit knowledge is not 
especially associated to firms with better results. However, the reason why generation 
of meeting reports result significant might be based on the fact that these meeting 
reports are the proof of the collective common agreements on interpreting acquired 
knowledge and on defining future actions. Therefore, they can ensure the alignment of 
objectives within the organisation and the integration of knowledge at the 
organisational level. 
Finally, some comments on those practices which aim at protecting organisational 
knowledge. More innovative and flexible firms are more likely to protect their 
knowledge by restricting its access via computer and by applying intellectual property 
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rights. On the other hand, the protection of knowledge stored in paper is related to 
most of the organisational results. 
All in all, communication in all kinds of formats, the availability of resources and 
cultural factors appear to be the most correlated practices to performance indicator, 
with special emphasis on flexibility. Another important conclusion is that those 
practices implying procedural knowledge are more associated to higher performance 
than those based on declarative knowledge. Therefore, the strategic value of tacit 
knowledge can be glimpsed. 
Although the examination of correlations gives useful insights on the existing 
relationships between knowledge management practices and performance, it must be 
remarked that correlations do not imply causality. 
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Knowledge Management Profile - Firm Characteristics 
In similar manner, relationships between knowledge management practices and firms' 
characteristics have been examined following the same process. Nevertheless, the full 
results will not be included here due to their length and to confidentiality issues. Even 
so, the significant relationships will be commented below. 
The first conclusion drawn from the outcomes of the correlation analysis is that 
greater amount of practices correlates to control, size and turbulence. Firms which 
exert high levels of control seem to be more related to knowledge management 
practices, mainly to those regarding communication and the promotion of a 
collaborative culture. It seems that control over processes requires from firms to be 
highly engaged in transparent and collaborative communications within firms and 
with their customers and suppliers. It must be noticed that contacts through visits and 
formal face to face meetings predominate. This pattern is also identified in larger 
firms. Furthermore, size is positively related to most of the training practices, which 
indicates that larger firms are more probable to provide training than smaller firms. 
Regarding turbulence, the most correlated practices are those with respect to the 
availability of resources and the acquisition of external knowledge. This seems 
reasonable since firms undergoing greater turbulence need to invest more and pay 
more attention to what happens in the marketplace. Results also indicate that greater 
turbulence is linked to more resources and spare time for experimentation, and 
appropriate work places for individual and group work. At the same time, external 
knowledge is also highly associated to control and size. Indeed, control should cover 
not only the internal matters but also the external ones and, to do so, bigger firms 
might have more resources available. 
There are several significant correlations that are negative. Turbulence is negatively 
associated to practices referring to data stored in paper-form. This implies the need for 
more easily accessible data (maybe, in computer-based form) in turbulent contexts. 
On the other hand, empowerment and size have negative correlation with reliance on 
memory. When empowering employees, it seems logical that records are needed in 
order to have control over the internal processes to some extent. Such formalized 
records are also more needed in bigger firms, since they are more difficult to control 
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due to their size. Another negative relationship has been found between process and 
accessing to knowledge gained in previous projects by speaking to staff. The more 
routine the process is the less contact with experienced employees is taken place, 
probably due to the fewer changes required in more routine processes. The final 
negative correlation has been found between age and employee rotation, in spite of its 
positive and significant relationship with flexibility. Employee rotation is a relatively 
new technique within organisations. Given its innovativeness and challenge to 
traditional methods of work, it seems logical that older firms are more reluctant to try 
new ways of working. In Chapter 4 the mechanical engineering sector in the UK was 
characterized as traditional and well established. There are firms within the sample 
running for more than 100 years. These older firms should recognise the importance 
of changing their mindset with regard to the ways of working. The new economy has 
new rules of play based on issues such as innovation or renewal capabilities. 
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7.5 Information Systems Profile 
0 : A'innhcr r)/ ICT t(. 'ecl 
The number of information and communication 
technologies used ranges from 1 to 18 (see Table 
32) and is distributed normally. The average 
number of technologies is 8.10 and the standard 
deviation of 3.55. Contrary to the amount of 
knowledge management practices performed by 
firms, the total number of ICT does not correlate 
with any of the performance indicators. This 
supports the idea supported by this study. in the 
sense that the adoption of ICT is not always 
required, unless they enhance the organisational 
objectives and strategy. 
Table 32: Descriptive statistics of 
variables related to ICT 
Characteristics Frequency Percent 
Number of IC'I' (N=157) 
1-2 4.5 
3-5 ? H) 
6-R 53 33.8 
9-11 34 21.6 
12-14 24 15.3 
15-17 6 3.9 
" I(T tools 
Tahles 33 and 34 show the ratings allocated to each information and communication 
technology, according to their importance and frequency. In general, firms do not 
employ many technologies (average of less than 8 technologies). There are five ICT 
which are more widely used: phone, email, search engine. automatic email alerts and 
design software. On the other hand, the least used technologies are artificial 
intelligence. mind mapping software and extranet. 
Regarding their importance. except from phone. email and design software. the rest of 
the tools considered of greater importance are not frequently used. Such tools aim to 
enable a better coordination of the internal processes of the firm (decision making, 
design. purchase, planning, etc. ). On the contrary, those technologies designed to 
enable electronic communication or contact such extranet and groupware are rated as 
less important compared to other tools. 
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Table 33: ICT use by FREQUENCY 
ICT YES NO 
phone (N=157) 148 9 
email or chatting software (N=155) 143 12 
search engine or web crawler (N=157) 126 29 
automatic email alerts (N=156) 119 37 
Design software (CAD, CAM, PDM... ) (N=156) 111 45 
Content/doc management software (N=155) 73 82 
data mining / text retrieval software (N=154) 63 91 
integrated software (MRP, ERP) (N=154) 60 94 
project management software (N=155) 59 96 
workflow / process management software (N=155) 52 103 
knowledge repository or digital archive (N=154) 50 104 
computer based training / e-learning (N=155) 48 107 
intranet or enterprise information portal (N=156) 44 112 
simulation software (N=152) 43 109 
expert or decision support software (N=152) 40 112 
groupware (e. g. bulletin board) (N=155) 40 115 
extranet (N=155) 22 133 
mind/knowledge mapping software (N=153) 11 142 
intelligent agent or artificial intelligence (N=153) 10 143 
Table 34: ICT use by IMPORTANCE 
ICT Mean S. D. 
phone (N=137) 4.68 0.65 
Design software (CAD, CAM, PDM... ) (N=106) 4.61 0.64 
email or chatting software (N=133) 4.50 0.76 
integrated software (MRP, ERP) (N=50) 4.09 1.00 
workflow / process management software (N=37) 3.98 1.10 
expert or decision support software (N=42) 3.95 1.05 
simulation software (N=46) 3.90 1.10 
knowledge repository or digital archive (N=115) 3.89 1.08 
search engine or web crawler (N=68) 3.84 0.92 
Content/doc management software (N=56) 3.78 1.16 
project management software (N=38) 3.77 1.10 
intranet or enterprise information portal (N=10) 3.74 1.25 
intelligent agent or artificial intelligence (N=43) 3.70 0.95 
computer based training / e-learning (N=61) 3.70 1.06 
data mining / text retrieval software (N=110) 3.66 1.06 
automatic email alerts (N=21) 3.65 1.10 
extranet (N=11) 3.43 1.33 
mind/knowledge mapping software (N=33) 3.36 1.12 
groupware (e. g. bulletin board) (N=140) 3.24 1.39 
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0 IS i/rl ewinci 1 iii 2003 
In 2003 the sample firms invested an average of 
3.39% of their turnover in information system in 
2003. varying from 0% to 12.5% of the total 
turnover. Although the amount of ICT do not 
correlate to any performance indicator, the 
expenditure in IS is statistically related to 
adaptability and quicker response. This could 
indicate that sophisticated or customized 
information systems to the existent needs can 
support more effectively the new directions taken 
by firms. given their potential of automating 
operations. minimising the time and effort 
required. On the other hand, no relationship 
between IS investment and turnover. age, 
autonomy. process, product and location has been 
Table 31: Descriptive statistics of 
variables related to ICT (continued) 
Characteristics Frequency Percent 
% turnover invested in IS ýN=135, 
<O. IO I3 9.6 
0.10-0.5 19 14.1 
0.51-I 39 28.9 
1.01 -4 38 28.1 
4.01 -7 19 14.1 
>7 7 5.2 
IS responsible position (N=156 
Finance 40 5.5 
Directorial 87 55.4 
Design II 7.0 
M 5.1 
Sales & Marketing 3 1.9 
Manufacturing 2 1.3 
others 5 3.2 
None 1 
.6 
found 
It is important to remark that the available information on IS investments is limited to 
the year 2003. Thus, it has to he considered with caution. 
" Pu. sitinn oof the person respoii. sible for IS 
Generally, the person in charge of information systems belongs to the directorial 
level. The finance department appears to be the second most common responsible for 
IS, followed by the design function. This reflects the different views firms have 
regarding information systems: while some see information systems as tools for 
strategic issues which involve the whole firm, others conceive them as tools for 
administrative and financial issues or for product design issues. In spite of the 
different roles. no relationship has been found between the position of the person 
responsible for IS and any performance indicator. 
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" ICT capabilities 
Appendix IV summarizes the descriptive statistics regarding ICT capabilities. In 
general, ICT capabilities are not so generously rated as knowledge management 
practices. Means range from 2.58 to 3.85, while standard deviations vary between 
0.94 and 1.5. As in the case of general knowledge management practices, ICT 
capabilities will be profoundly studied in the next chapter. 
Information Systems Profile - Performance Profile 
In order to investigate the relationship between specific information and 
communication technologies and the organisational performance, correlation analysis 
using Pearson correlation has been performed due to nature of the data. The outcome 
of such analysis is summarized in Table 35. 
Few information and communication technologies relate to performance and they do 
it in a positive but weak way. In fact, the number of technologies employed is not 
statistically linked to better performance. 
Data mining or text retrieval software and artificial intelligence technologies, which 
allow levels of automation impossible for human brains, are associated to 
effectiveness and flexibility, and to flexibility respectively. However, artificial 
intelligence is the least often used technology among the sampled firms. 
On the other hand, simulation software and process management software are linked 
to more innovative and responsive firms. Simulation software allows virtual 
experimentation without the inconvenience of real experiments, such as waste of 
resources. Workflow or process management software deals with the automation of 
collaboration among different parts of the organisations. 
Finally, phone is surprisingly related to effectiveness. Although, email might be 
thought as a substitute of phone, there are features that email does not usually offer. 
For example, listening to a voice can give a more personal approach to 
179 
communications and also avoid misinterpretations. Furthermore, the invasion of 
emails such as sparr emails might have put users off from making full use of it for 
business purposes. 
Takle 35: Correlation between ICT and Organisational Performance 
ICT Effectiveness Flexibility 
data ntinin_ ! test ietrlc\al sott\1arc 0.20**: * 0.14* 
expert or decision support software 0.10 0.13 
automatic email alerts 0.00 0.13 
search engine or weh crawler 0.01 O. I1 
intelligent agent or artificial intelligence 0.14 0.15* 
mind/knowledge mapping software -0.10 -0.08 
computer based training / e-learning -0.03 0.12 
Design software (CAD, CAM. PDM... ) 0.01 0.06 
simulation software 0.08 O. 19** 
phone 0.1S* (L(IA) 
email or chatting software 0.07 0.10 
group are (e. g. bulletin hoard) 0.03 0.07 
project management software 0.07 0.12 
extranet -0.03 0.0I 
integrated software (MRP, ERP 0.12 O. 10 
content/doc management software 0.03 0.1 1 
intranet or enterprise information portal 0.09 0.10 
knowledge repository or digital archive -0.1 1 O. tl l 
worktloww / process management software 0.13 0.17""` 
Significance level: *^ p<O. ol ** p<0.05 * p<O. 10 
Information Systems Prof le - Organisational Characteristics 
This section aims to analyse the relationships between different information and 
communication technologies and firm characteristics, following the same procedure 
for the correlation analysis. 
Based on the results. it can be affirmed that older firms are more reluctant to use 
email as a way of communication (negative correlation). The Internet revolution 
happened recently. thus traditional firms may have found it difficult to seize the 
opportunities offered by new technologies. Within this line of thinking, results show 
that there is a negative correlation between age and the amount of ICT employed. 
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Caldeira and Ward (2002) find that SMEs have recently started using ICT, so 
traditional firms should realise the need to break the old habits and use ICT as a 
strategic tool to compete. 
Firms with greater turnover in 2003 relate to more sophisticated communication 
technologies which allow collaboration and diffusion of information such as extranet, 
groupware, intranet or project management software. Similar results have been found 
for firms with high levels of turbulence and control and also for bigger firms in terms 
of number of employees. However, these characteristics are also associated to 
automation technologies (e. g. data mining, decision support software... ) and training 
and design technologies. Turbulence might oblige firms to act quickly; hence ICT 
might become essential tool for coordination in order to survive. In case of exerting 
high level of control over their processes, firms can benefit of the possibilities offered 
by ICT. For example, project management software can contribute to effectively 
controlling the tasks required to complete a project. On the other hand, size seems to 
be another important factor linked to the use of ICT. It seems natural that bigger firms 
employ ICT to a greater extent in order to support their functioning, since it is likely 
to be more complex. 
Similarly, the use of ICT such as automation, training, design and collaborative 
technologies are linked to a greater empowerment. ICT can provide more freedom of 
decision since tasks are controlled in the systems. As said before, control is linked to 
the use of multiple technologies. However, it is surprising that MRP/ERP 
technologies which integrate all the facets of the business (e. g. materials planning, 
manufacturing, sales, and marketing) are not correlated to higher levels of 
empowerment. This might be justified by the small size of SMEs. 
Regarding the production process routineness, some negative correlations have been 
found. Negative correlation with design and expert software appears to be logical, 
since they imply that the more routine the process is, the less design technologies are 
needed. For example, if a firm produces machines, the production processes tend to be 
unique or in small batches, for which design technologies are usually essential. On the 
contrary, workflow technology is positively related to process, which justifies the use 
of process management software in more routine processes. 
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With respect to nominal variables, some relationships have been identified, although 
their direction cannot be assessed. Product only relates to design software, which 
seems reasonable since, as said before. usually complex and customized products 
might benefit from design software to a greater extent than more standardized 
products. In fact. cross-tabulation analysis demonstrates that for most of the firms 
manufacturing machinery design software is critical. On the other hand. there are also 
some interesting patterns across differing geographic areas based on cross-tabulation 
results (see Table 36). 
Table 36: Significant differences in ICT use across Locations 
ICT Areas with highest use Areas with least use 
data minim- i [Cm rCuicval , ut, tvvLIFC 
expert or decision support software BcIta. t / N. Ircland 66 No r\\ ich / Last 01 
automatic email alerts too 1/1 Norwich / Fast 55.33 
Readin! / S. ( entral 
project mana-ement software London and area 500? Manchester / N. West 4' 
expert or decision support software 66`4 e 7`f 
workflow / process manaeernent software Rell: t t! N. Icbiid 1001; Edinburgh / Scotland I2 ; 
The main conclusion of these results is that some areas are significantly different in 
regard to the type of ICT. Some areas (Reading / South Central. Belfast/Northern 
Ireland) seem to be more advanced in the use of some ICT. For example, 
Belfast/Northern Ireland appears to be among the areas where automatic email alerts 
and data mining / test retrieval are more widely used. Similarly, in Reading / South 
Central expert or decision support software and workflow / process management 
software are more spread. It must be pointed out that data mining / test retrieval 
software and ýv orktlowN / process management software were some of the few 
technologies most related to effectiveness and flexibility, respectively. On the 
contrary. Norwich / East appears to he poorer in using ICT since it is the only area 
that appears with the least use of some ICT twice (expert / decisions support software 
and automatic email alerts). The cases of Cardiff / Wales and Brighton / South East 
are more confusing, since they appear as the areas with the least and most widely use 
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of specific tools simultaneously. These differences among areas might result from the 
effect of local policies or governmental support. Further research should be carried 
out in order to analyse the reasons of such geographical differences. 
The dependence of the firm is statistically related to data mining, automatic email 
alerts, search engine, extranet, MRP/ERP and workflow technologies. After 
examining the cross-tabulation results, the conclusion is that subsidiary firms use such 
technologies to greater extent. This could imply that dependent firms are more likely 
to use ICT in order to be intercommunicated with their other sites for automated 
activities. On the other hand, this fact might show that the support given by mother 
firms result in greater use of ICT. 
Also in relation to the organisation of the firm, organisational structure relates to 
simulation software, groupware and intranet. Followed by flexible structures, matrix 
organisations seem to be keener of using these technologies. These matrix 
organisations are complex since staff is allocated to projects and departments 
simultaneously, hence technologies such as groupware and intranet can support their 
intercommunications. 
Finally, it must be commented that the total number of ICT employed by firms is 
positively associated to size, turbulence, control, turnover in 2003 and empowerment, 
in order of strength. This indicates that larger firms in terms of number of employees 
and of turnover or firms with higher levels of turbulence, control or empowerment 
make more use of ICT. Although causal relationships cannot be implied, results give 
information about the patterns of behaviour among firms according to different 
organisational characteristics. 
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Information Systems Profile - Dispersion 
Defenders of ICT claim that ICT can overcome barriers of space and time. Thus, in this 
section the interaction between the use of different information and communication 
technologies and dispersion of both, the firm and the stakeholders, will be examined 
based on correlation analysis. 
The results show that there are few technologies related to the different levels of 
dispersion of the firms. Except from data mining and text retrieval software, the rest of 
the associated ICT are communication technologies (phone, email or chatting software, 
groupware and extranet), that is, those technologies which enable communication. It is 
interesting to see that email and phone are negatively associated to having other sites in 
the country and within Europe, respectively. This might be due to the use of other more 
comprehensive communication technologies such as groupware and extranet (also 
significantly related to dispersion at the country level but in a positive way). Furthermore, 
there has been found a relationship between the number of ICTs and the amount of sites 
spread within the country. Thus, data support the fact that ICTs permits firms to be 
disaggregated in geographically distant sites. Similarly, the use of ICT in relation to the 
dispersion of customers, suppliers and competitors has been investigated. Those 
technologies which enable communication and the acquisition of external data are 
analysed. The results of the correlation analysis are commented next. 
First, search engines are linked to competitors located within the country and within the 
EU. However, the relationship of search engine with competitors within the country is 
negative. This might indicate that firms which have closer competitors prefer to obtain 
information based on other means (e. g. publications, fairs... ), while firms with foreign 
competitors opt for using search engines to a greater extent. 
Likewise, extranet, which are popular means for business partners to exchange 
information, is significantly related to suppliers located within the EU. However, other 
communication technologies (phone, email, groupware and workflow) are not associated 
to any of the levels of dispersion of the stakeholders. 
In general, data show that there is not much interrelationship between the use of the 
available technology and the dispersion of the stakeholders. Only, search engines and 
extranet seem to have more relevance in specific cases. 
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7.6 Interrelationships KM Practices - ICT Tools 
The last section of this chapter aims to analyse whether specific ICT are associated 
with specific knowledge management practices. Like in the previous sections, this 
analysis is carried out using Pearson correlations. 
When debating the appropriateness of ICT to enable communication, detractors claim 
the need of personal contact since ICT cannot replace human interactions. However, 
data show that there is no negative relationship between personal communication 
practices and ICT, except from the case of groupware technologies, which negatively 
relates to informal communications. Nevertheless, it has to be reminded that 
groupware was significantly associated to dispersion within the country, hence, the 
possibility of having informal encounters seem to be difficult in any way. Results 
reveal that most of the ICT relate to more formal communications, apart from email 
which might be the informal version of virtual communications. 
Design software, automation technologies and email are the technologies more often 
related to personal communication, while other technologies such extranet, intranet, 
content management software, digital archive and workflow are more associated to 
document based communications. These results seem reasonable since the design 
process, in which design software is used, often requires the discussion with 
customers, team members, suppliers, etc, and, on the contrary, the other technologies 
mainly rely on written communication. 
Looking at the ways CEOs acquire information concerning their firms, data show that 
the CEO's reliance on ICT does not interfere in his/her communications with the 
departments through personal contact. On the contrary, personal approach of CEOs is 
positively interrelated to several technologies. Nevertheless, it must recalled that the 
use of IS by CEO was not correlated to any performance indicator, while personal 
contact did. 
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Regarding the contribution of ICT to cultural issues, data show the interrelationship 
between teamwork and collaborative technologies (groupware, design software, 
project management software). This type of technologies supports the internal 
interactions among individuals, hence it seems logical their positive association with 
teamwork. Similarly, data storage technologies (integrated software (ERP/MRP), 
document management software, intranet and digital archive) are also related with 
teamwork. One might be afraid that the use of ICT contributes to individual work. 
The availability of integrated data across the functions of the firm might enhance 
group work, since employees have a broader image of what is going on or has 
happened within the firm and they can easily access this information. Therefore, they 
enhance the use of explicit organisational knowledge. 
Some significant correlations have been found between training practices (continuous 
plans and paper based documentation) and computer-based learning. On the other 
hand, on-the-site training, continuous plans and rotation appear associated to 
information storage technologies. This might imply that easily accessible information 
is required in order to facilitate the mentioned training practices. If recalled, these 
types of training were the only ones relating to performance indicators. Surprisingly, 
e-learning as a training practice only relates to knowledge mapping software and not 
to computer-based training. This might indicate that not all the firms which posess 
computer-based training make use of it for e-learning purposes. The simple 
acquisition of ICT does not imply that firms utilise them. However, it seems that those 
firms which have a more innovative ICT, the knowledge mapping software, have 
more probabilities to be e-learners. 
The provision of sufficient resources to experiment is interrelated to several 
technologies (expert support software, simulation software, artificial intelligence, 
computer-based training, design software, project management, digital archive and 
workflow). These technologies allow quick and virtual experimentation based on 
previous experiences and/or criteria. However, time is required to carry out the 
experiments. In fact, time also relates to design and simulation software, data mining, 
content management software and workflow. As a final comment with respect to 
resources, there is relationship between the provision of meeting rooms and 
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collaborative and integrative technologies. Thus, it seems that firms which aim to 
facilitate collaboration would invest in both, physical and virtual collaboration. 
Passing to comment the acquisition of external knowledge, market knowledge 
acquisition relates to various automation technologies, such as search engine or 
automatic email alerts. In fact, search engine is the only automation technology linked 
to the three levels of external knowledge acquisition: market knowledge, strategic 
collaboration and external events. Automation technologies facilitate quick searches 
for market knowledge. Furthermore, content management software, which also relates 
to acquisition of market knowledge, allows managing the documentation in easy 
ways. Another way of acquiring external knowledge is through the implementation of 
strategic collaborations in terms of alliances, mergers, joint ventures, etc. It is 
significant that these kinds of collaborations are highly related to technologies which 
aim to interconnect the different knowledge bases of the company, as for example, 
intranet, extranet or MRP/ERP. Therefore, strategic collaborations might require more 
complex ICT than phone or email (which appear negatively correlated). Also expert 
support software and document management software appear associated to strategic 
collaborations. Management of such collaboration may be more complex than 
"simple" firms, hence technologies might support it. On the other hand, although not 
directly related to acquisition of external knowledge, the significant correlation of 
design software and project management software with strategic collaborations might 
indicate that firms highly engage in designing and manufacturing products are more 
likely to search for external knowledge. 
With respect to accessing organisational knowledge, storage of data both in formal 
and informal information in paper and computer form, reliance on memory and 
documentation of conclusions are the practices most often related to ICT. Personal 
approaches to reach organisational knowledge are hardly associated to ICT, but 
always in a positive way. It must be recalled that documentation of the skills existing 
within firms has been found associated to higher performance. However, firms seem 
not to take advantage of the information storage capabilities of ICT. On the other 
hand, no negative interactions between personal contacts and ICT have been found. 
This demonstrates that the use of ICT do not necessarily imply that personal contacts 
will be diminished. On the contrary, the use of ICT seems to be detrimental for 
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reliance on memory. As a result, ICT mainly enhance the explicit accumulation of 
knowledge, although they do not interfere in personal contacts, but only in the 
reliance on memory. However, firms do not take advantage of the potential of ICT for 
the explicit documentation of the employees' skills. 
The access to knowledge might be restricted in several ways. Most of the automation 
technologies (data mining, expert support software, automatic email alerts and search 
engine) together with content management software and email software relate to 
restriction of access. Moreover, protection through intellectual property appear related 
to data storage technologies, such as document management software and digital 
archive, apart from being associated to automation technologies. The development of 
new products usually generates large amount of documentation which could be more 
efficiently managed and accessed electronically. Thus, the relationship seems 
justified. 
Although many relationships have been found, to sum up, ICT seem to relate to a 
greater extent with practices regarding team working, strategic collaborations, storage 
of knowledge in documented form, use of IS by the CEOs and acquisition of external 
knowledge. 
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7.7 Summary of the Chapter 
This chapter has presented the results of the univariate and bivariate analysis carried out in 
order to have an overview of the characteristics of the firms and their practices, and the 
relationships among them based on correlation analysis. The conclusions of the chapter can 
be summarized as follows: 
1. Description of the firms 
The average profile of a sample firm is a medium and mature firm which produces 
machines, in small batches, with R&D activities and some involvement in information 
systems. Generally, the education level within the companies is quite low. The typical 
organisational design is hierarchical, without any dependency or possession of other sites, 
hence they are hardly dispersed. Firms usually experiment high levels of turbulence and 
exert high levels of control over their processes. On the other hand, decisions are made 
rather centrally, thus the level of empowerment is low. Regarding the location of their 
stakeholders, firms tend to act within the country. 
2. Firm characteristics and performance 
Firms with higher levels of turbulence and control appear associated to superior flexibility. 
Furthermore, high production process routineness relates to better performance results of 
most kinds. Thus, it is probable to find support for Hypothesis 4c. 
3. Knowledge management practices 
Analysis of the KM practices according to their frequency in use and their importance 
shows the importance for firms of their relationships with customers, the provision of 
training on the site of job and the involvement of the CEO or manager director in the firm. 
On the other hand, firms poorly score practices on developing relationships with 
competitors, on creating a friendly atmosphere and on the adoption consultancy and e- 
learning. 
4. KM practices and performance 
Many KM practices are frequent in firms with superior results, especially with those 
regarding flexibility. All in all, communication and the availability of resources appear to 
be the most correlated factors to flexibility. 
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5. KNI practices and firms' characteristics 
The main conclusion is that firms with higher control, turbulence, and size, are related to 
knowledge management practices to a larger extent. Therefore, support for Hypothesis 4a 
could be expected. 
6. ICT characteristics 
In 2003 most firms have invested in ICT to greater or less extent (average of 3.39% of the 
turnover). Generally, the person responsible for IS belongs to the directorial team. 
Regarding the information and communication technologies themselves, the tools 
considered of greater importance enable better internal coordination but are not frequently 
used, except from phone, email and design software. On the contrary, those tools designed 
to enable more complex electronic communication or contact such extranet and groupware 
are rated as less important compared to other tools. 
7. ICT tools and performance 
Few information and communication technologies are related to performance and they do it 
in a positive but weak way. In fact, the number of technologies employed is not statistically 
linked to better performance. In fact, few tools such as data mining, artificial intelligence, 
simulation software, phone and workflow software are significantly associated to different 
performance indicators. 
8. ICT tools and firms' characteristics 
In spite of having identified many interrelationships, the main pattern discovered is the use 
of greater amount of ICT in those firms with higher levels of turbulence and control, 
together with bigger firms. Also, more customized products and processes relate to design 
software more significantly. Therefore, support for Hypothesis 4b seems likely to be found. 
9. ICT tools and KM practices 
To summarize the multiple relationships spotted, ICT seem to positively relate to a greater 
extent with practices regarding team working, strategic collaborations, storage of 
knowledge in documented form, use of IS by the CEOs and acquisition of external 
knowledge. 
Although the results of this chapter might be insightful, the control of only two variables is 
not enough to draw conclusions. Thus, next chapter will deal with multivariate analysis in 
which the interactions among diverse variables are taken into account. 
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Chapter 8: Hypotheses Testing and Discussion 
The purpose of this chapter is to: 
(1) Test the hypotheses defined in Chapter 5 
(2) Answer the major research questions outlined in Chapter 5: 
" What are the benefits obtained by firms engaged in knowledge management practices? 
What is the nature of such benefits? 
" What are the benefits obtained by firms with greater ICT capabilities? 
" What are the key factors in KM and ICT capabilities that influence in these benefits? 
" What are the vital ICT capabilities that enable a strategic use of knowledge? Do 
particular ICT capabilities enable specific knowledge-based capabilities? 
" Do knowledge-based capabilities influence on ICT capabilities 
  What similarities and differences are there between SMEs and large enterprises in 
relation to the previous questions? 
(3) Present and explain the results obtained from using different statistical 
techniques 
(4) Compare the results and decide the most appropriate to meet the research 
objectives 
(5) Discuss the results in relation to the thesis and the literature commented 
in Chapters 2,3,4, and 5 
(6) Assess the validity and reliability of the results 
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8.1 Introduction 
The previous chapter has investigated characteristics related to the main variables and, 
also, the relationships between pairs of variables. On the other hand, this chapter will 
deepen the analysis to investigate the simultaneous inter-relationship between several 
variables regarding knowledge management capabilities and ICT capabilities and 
organisational performance. 
To start with, the statistical analysis of the data using different techniques is 
presented. The reader should notice that detailed explanation of the analytical process 
is attached in Appendices (III, V, VI), given that the main concern of this chapter is 
not methodological but to interpret and discuss the meaning of the results. 
Therefore, first of all, factor analysis is performed with the aim of summarising great 
amounts of data in a number of common factors. Concretely, this technique 
transforms 76 variables into 22 factors which result more manageable. Second, after 
having defined the latent factors, a preliminary study of the relationships between 
knowledge management capabilities, ICT capabilities and performance is done based 
on partial correlations, which are a especially powerful way to begin to separate 
causal influences and intuit possible results. However, this method does not take into 
account the interaction between the different independent variables. In order to deal 
with this weakness, the next section presents ordinary least squares (OLS) regression 
analysis. Thus, regression analysis is carried out in order to test the hypothesis and 
examine the significance of each variable on the organisational performance. 
Regression analysis is a statistical technique which aims at modelling how a set of 
independent variables explains a proportion of the variance in a dependent variable. 
Here, the independent variables will be those regarding organisational performance, 
and the independent variables will include the variables concerning knowledge 
management and ICT capabilities. Nevertheless, two different factors were extracted 
from applying the factor analysis to the organisational performance. Regression 
analysis can only deal with one dependent variable at each time; hence, either 
regression analysis is performed for each performance factor independently, or 
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canonical correlation anal, which is a more general technique that allows the 
consideration of several dependent variables, is applied. Since the two techniques 
have their advantages and disadvantages, both techniques are used and their results 
are compared and discussed. 
Having presented and compared the results f the different techniques explained above, 
they are related to the research hypotheses and questions of the present study 
proposed in Chapter 5. The findings are discussed grounded in the existing literature 
and empirical research. 
First, the relationship between knowledge management and performance is discussed. 
The result of testing Hypothesis 1, that is, whether there is a positive association 
between knowledge management capabilities and organisational performance, is 
commented. Following, an examination of the critical factors of knowledge 
management capabilities in such relationship takes place, in comparison to previous 
studies within the literature. Second, the relationship between ICT capabilities and 
performance is addressed. After discussing the results for testing Hypothesis 2, the 
significant factors of ICT capabilities influencing in organisational performance are 
commented. Third, the discussion is directed towards the interaction and synergistic 
relationship between knowledge management capabilities and ICT capabilities, giving 
empirical evidence for the dynamic capabilities theory. Finally, adopting the 
contingency approach, the effect of contextual factors on the effect of knowledge 
management and ICT capabilities on performance is analysed. 
To conclude, a summary of the main findings is presented. Based on these, next 
chapter presents the conclusion and recommendations for policy makers, managers 
and academics. 
193 
8.2 Factor Analysis 
Factor analysis is a statistical technique used to group the variables, not cases, in a 
smaller number of dimensions or factors. The constructs used in this research include 
a significant amount of items defined in Chapter 5 since they aim at capturing the 
processes and practices involved in knowledge management. In order to handle them 
in an easier way, factor analysis is applied, since one of the aims of this technique is 
to summarize the data in fewer latent factors based on common patterns in the data. 
The application of this statistical technique has followed a systematic and rigorous 
procedure involving making several decisions, which are explained in detailed in 
Appendix III, to which the reader is invited to consult any doubt on the process of 
data analysis. Here the most essential information is shown. 
The software SPSS has been used to run all the statistical analyses. Factor analysis 
has identified the underlying dimensions or factors which account for most of the 
variance in the larger amount of variables. Principal components analysis has been 
used to extract the first solution or sets of factors. Once the factors have been 
determined, they have been rotated using an orthogonal rotation called varimax in 
order to get a more interpretable solution. 
The selection and purification of the factors has been done according to several rules: 
(a) minimum Eigenvalue of 1, (b) factor loadings of at least 0.50 and with no loadings 
on other factors greater than 0.40, (c) minimum Cronbach's alpha of 0.60, (d) inter- 
item correlations greater than 0.30, (d) item-to-total correlation below 0.40. 
To clarify the main points, factor analysis provides a factor matrix of loadings, in 
which each column represents a factor and each row a variable. The numbers within 
the matrix represent the loadings of each variable on each factor. It must be noticed 
that all variables load to more or less extent on all factors. However, those variables 
with higher loadings onto the same factor might constitute a scale if they meet the 
requirements of high reliability (measured using Cronbach alpha) and 
unidimensionality (using item-to-item and item-to-total correlations). Given that these 
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conditions are met by the results presented here, the factor analysis concludes 
providing a set of scales regarding knowledge management and ICT capabilities, and 
performance. 
Initially, the idea was to include all the variables referring to knowledge management 
in the same factor analysis. However, due to the condition of a minimum of 5 cases 
per variable, three different factor analyses have been performed taking into account: 
knowledge management system, knowledge exploration and knowledge exploitation. 
The impossibility of running factor analysis including the complete set of independent 
variables could be considered a limitation. 
Table 37 presents the results of the composition of the purified scales extracted from 
the factor analysis, that is, the factor loadings for all retained variables and other 
significant information about the scales such as their Eigenvalue, the percentage of 
variance they account for, their internal reliability based on Cronbach's alpha or 
Pearson correlation and descriptive statistics. Furthermore, the appropriateness of the 
factor analysis is demonstrated according to the KMO indicator, the amount of total 
variance explained, the result of Barlett's sphericity test. 
Table 37: Factor Analysis 
Model 1: Organisational Performance 19 20 
more successful 0.82 0.31 
greater market share 0.89 0.22 
grown faster 0.73 0.41 
more profitable 0.83 0.22 
more innovative 0.26 0.82 
respond quicker to changes in the market 0.29 0.89 
more adaptable and flexible 0.29 0.86 
Eigenvalue 4.38 1.10 
% of Variance 41.65 36.62 
Cronbach Alpha / Pearson Correlations (") 0.89 0.89 
Average value 4.48 4.82 
SD 1.27 1.37 
KMO = 0.86 
% of Total Variance = 65.67% 
Bartlett's Test of Sphericity = 710.28 (sign=. 000) 
Sample size = 156 
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. 
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The seven indicators of organisational performance have been summarised into two 
scales, which have been labelled as Effectiveness and Innovative and Quick 
Flexibility. Effectiveness measure includes indicators about relative success, growth, 
market share and profitability, whilst Innovative and Quick Flexibility comprises 
innovation, quick response to the market changes and flexibility and adaptability. 
Therefore, the impact of effectiveness is more tangible and shorter-term oriented, on 
the contrary to flexibility and adaptability, which can be perceived as a longer-term 
competitive advantage 
With regard to knowledge management system, two scales have come up. The first 
one has been labelled as Strategic Alignment since the variables that load on it make 
reference to alignment and commitment of individuals through common objectives. 
The second one is named as Culture for Knowledge as it describes the required 
environment to enhance knowledge within organisations. Section 3.5 of this thesis 
demonstrates that the literature has identified these two scales essential to enable 
effective knowledge management. 
Table 37: Factor Analysis (continued) 
Model 1: KM System 1 2 
mission, vision, objectives 0.84 0.19 
induction about their jobs 0.76 0.10 
induction about values and philosophy of the firm 0.87 0.14 
commitment is promoted 0.72 0.40 
working towards the same vision 0.61 0.37 
alignment of functional strategies 0.66 0.38 
communication is open 0.21 0.81 
communication is regular 0.26 0.79 
trust is promoted 0.18 0.82 
transparency is promoted 0.21 0.79 
Eigenvalue 5.19 1.48 
% of Variance 35.35 31.27 
Cronbach Alpha 0.88 0.85 
Average value 3.76 4.21 
SD 0.78 0.67 
KMO = 0.87 
% of Total Variance = 66.62% 
Bartlett's Test of Sphericity = 851.55 (sign=. 000) Sample size = 156 
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. 
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Variables in reference to knowledge exploration have been reduced to four factors 
named as: Knowledge Acquisition at Organisational Level, Identification Of 
Individuals' Knowledge, Research Promotion and External Sources of Knowledge. 
The first factor has been named as Knowledge Acquisition at Organisational Level 
because it refers to knowledge acquisition at all the levels except from the individual 
level, which is captured in the second scale (Identification Of Individuals' 
Knowledge), and from the external knowledge, described in the fourth scale (External 
Sources of Knowledge). The third scale highlights the importance of promoting 
research by searching for new knowledge and/or existing knowledge by looking at 
past or current experiences. All these issues have been discussed in Section 3.4. 
Table 37: Factor Analysis (continued) 
Model 2: Knowledge Exploration 3 4 5 6 
knowledge identification, location (group) 0.64 0.40 -0.11 0.14 
managers' knowledge of firm activities 0.63 0.35 -0.04 0.21 
knowledge acquisition from customers 0.75 0.17 0.17 0.00 
knowledge acquisition from suppliers 0.72 -0.09 0.36 0.03 
knowledge identification, location (individuals) -0.06 0.80 0.17 0.00 
staff valued by their knowledge 0.11 0.70 0.21 0.19 
past/current experiences 0.17 0.22 0.70 -0.12 
valued research activities 0.11 0.11 0.76 0.32 
knowledge from other external sources 0.19 0.12 0.12 0.85 
Eigenvalue 8.45 2.01 1.68 1.64 
% of Variance 10.32 8.62 8.53 7.65 
Cronbach Alpha / Pearson Correlations ("') 0.74 0.52(**) 0.36(**) 
Average value 3.76 3.93 4.38 3.68 
SD 0.78 0.64 0.60 0.86 
KMO = 0.80 
% of Total Variance = 61.81 % 
Bartlett's Test of Sphericity = 423.21 (sign=. 000) 
Sample size = 156 
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. 
In the case of knowledge exploitation, seven scales have resulted due to the 
breakdown of Scale 11 into the three original variables (Incentive System for 
Knowledge Sharing, Internal Distribution of Knowledge and Knowledge Exchange 
with Partners). The researcher has decided to break down this scale, since it does not 
meet the reliability and unidimensionality minimums and, if dropped, the total 
variance explained by the factor analysis would drop below the desired level. 
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The remaining four scales have been labelled as Encouragement to Participate, 
Collective Knowledge Integration, Resource Availability and Collaboration 
Promotion. Encouragement to Participate regards knowledge exploitation processes 
from the individuals' perspective. It includes indicators of knowledge sharing through 
interaction and discussion, and knowledge integration through experimentation and 
practice at the individual level. Knowledge integration at the collective level is 
represented in Collective Knowledge Integration, which includes discussion to arrive 
to common conclusions and reflection after finalising projects, regardless their 
success. An important factor for enabling knowledge exploitation is the availability of 
resources to do so. Resource Availability is essential, especially in SMEs, to allow 
individual and collective practices regarding knowledge management. Finally, 
Collaboration Promotion has resulted as a sum of two variables, the search of inter- 
organisational collaborations and the possession of appropriate structures to support 
such collaborations. As in the previous cases, the literature related to the above scales 
is discussed in Section 3.4. 
Table 37: Factor Analysis (continued) 
Model 3: Knowledge Exploitation 7 8 9 10 11 
encouragement to interact 0.82 -0.01 0.05 0.14 0.14 
encouragement to discuss 0.81 0.08 0.08 0.14 0.23 
encouragement to practice 0.51 0.14 0.40 -0.04 0.25 
encouragement to experiment 0.55 0.29 0.39 0.16 -0.01 
open discussions to arrive at a common view 0.34 0.56 0.35 -0.14 -0.10 
reflection after successful projects 0.06 0.83 0.12 0.26 0.20 
reflection after unsuccessful projects 0.11 0.74 0.07 0.24 0.30 
adequate resources to work individually 0.08 0.13 0.77 0.20 0.14 
adequate resources to work in groups 0.29 0.22 0.71 0.20 0.07 
firm seeks inter-organisational collaborations -0.01 0.11 0.04 0.88 0.12 
structure supports collaboration 0.26 0.04 0.27 0.79 0.02 
incentive system promotes group work 0.34 0.11 0.07 0.02 0.68 
knowledge distribution throughout the firm 0.35 0.35 0.21 -0.05 0.51 
knowledge exchange with partners 0.03 0.22 0.17 0.29 0.61 
Eigenvalue 5.69 1.58 1.41 1.38 1.11 
% of Variance 15.55 14.01 13.45 10.04 9.03 
Cronbach Alpha / Pearson Correlations (") 0.77 0.77 0.69(**) 0.63(") 0.62 
Average value 4.11 3.50 4.03 3.31 3.38 
SD 0.67 0.88 0.71 1.05 0.81 
KMO = 0.81 
% of Total Variance = 62.08% 
Bartlett's Test of Sphericity = 943.16 (sign=. 000) 
Sample size = 156 
Extraction Method: Principal Component Analysis. Rotation Method, Varimax with Kaiser Normalization. 
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Similarly, the resulting scales with regard to ICT capabilities are commented. Seven 
scales have resulted from using factor analysis. Four of them refer to human aspects 
or skills, while the remaining three are of technical nature. Starting with the human 
ICT capabilities, variables regarding the skills and attitudes towards ICT by non- 
technical staff have come together into the scale Commitment to IT by non-technical 
staff. The other three human scales make reference to their support to the business 
strategy and processes (Business Support by IT Staff), their IT expertise in relation to 
new advancements in ICT (IT Expertise) and their managerial skills to work with 
other departments and manage the involved administrative tasks (Managerial Skills of 
IT Staff). Passing to comment the three technical scales, Secure and Sufficient IT 
Intercommunication summarises the capability of developing an ICT infrastructure to 
promote inter-communication in a secure way without capital restrictions. Customized 
and Unique IT Infrastructure refers to the level of IT infrastructure customisation to 
the business needs and its protection from imitation. Finally, Technical Compatibility 
measures the level of compatibility of the IT infrastructure, which makes it flexible 
for future upgrades of the system. The results are in line with the classifications of 
ICT capabilities employed in the literature (see Powell and Dent-Micallef (1997), 
Byrd and Turner (2000) and Dehning and Stratopoulos (2003) in Table 4). 
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Table 37: Factor Analysis (continued) 
Model 3: ICT capabilities 12 13 14 15 16 17 18 
staff are trained in the use of new IT 0.64 0.06 0.42 0.28 0.21 0.06 -0.08 
staff make full use of the current IT infrastructure 0.77 0.09 0.27 0.27 -0.01 0.07 -0.01 
staff accept new IT with few problems 0.74 0.24 0.23 0.09 0.16 0.05 0.15 
staff are involved in the IT adoption process 0.68 0.26 0.03 0.31 0.13 -0.06 0.10 
managers commitment to IT 0.57 0.24 0.18 -0.03 0.25 -0.01 0.36 
part in the formulation of organisational strategy 0.13 0.72 0.22 0.21 0.12 0.07 0.00 
knowledge of all the firm's processes 0.37 0.64 0.05 0.15 0.06 0.07 -0.04 
engaged in BPR -0.03 0.82 0.24 0.27 -0.08 0.04 0.12 
support communication across the firm 0.35 0.65 0.15 0.10 0.20 0.12 0.08 
high level of technical expertise 0.28 0.19 0.76 0.02 0.13 0.16 -0.08 
encouragement to learn about new technologies 0.34 0.15 0.68 0.00 0.25 0.12 0.06 
follows emerging trends in IT 0.21 0.21 0.80 0.14 0.00 0.15 0.17 
research the best IT practices -0.01 0.12 0.63 0.46 0.19 -0.01 0.08 
clear and useful doc regarding IT 0.08 0.18 0.11 0.65 -0.10 0.20 0.35 
work together with other departments in teams 0.31 0.41 0.01 0.54 0.04 0.23 0.05 
self-directed and proactive 0.36 0.27 0.15 0.62 0.02 0.11 -0.08 
manage contracts effectively 0.23 0.16 0.14 0.77 0.28 0.05 -0.06 
data security 0.23 -0.15 0.27 0.03 0.61 0.18 0.27 
promote inter-communication 0.01 0.15 0.22 0.07 0.80 -0.12 -0.01 
enough capital for IT investments 0.19 0.09 0.00 0.14 0.62 0.29 0.00 
customisation when necessary 0.05 0.18 0.05 0.11 0.08 0.78 -0.01 
prevention from imitation -0.03 0.00 0.25 0.16 0.10 0.80 0.02 
compatibilityconnectivity, 0.11 0.05 0.06 0.08 0.11 -0.01 0.88 
Eigenvalue 8.52 1.94 1.62 1.46 1.22 1.12 1.01 
% of Variance 13.33 11.91 11.16 10.13 8.60 7.04 5.34 
Cronbach Alpha / Pearson Correlations (") 0.86 0.81 0.83 0.79 0.62 0.42("") 
Average value 3.39 3.31 3.47 3.26 3.57 2.70 2.81 
SD 0.83 0.87 0.80 0.79 0.80 1.15 1.17 
KMO = 0.87 
% of Total Variance = 67.50% 
Bartlett's Test of Sphericity = 1633.91 (sign=. 000) 
Sample size = 156 
Extraction Method. Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. 
To sum up, the different scales extracted have been labelled as indicated in Table 38. 
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Table 38: Summary of Scales with their Labels 
Constructs Name Labels 
KM system 
Slcult 1 Culture for knowledge 
S2align 2 Organisational alignment 
Exprl 3 Knowledge acquisition at organisational level 
Knowledge Exploration Expr2 4 Identification of individuals' knowledge 
Expr3 5 Research promotion 
Expr4 6 External sources of knowledge 
Exptl 7 Encouragement to participate 
Expt2 8 Collective knowledge integration 
Expt3 9 Resource availability 
Knowledge Exploitation Expt4 10 Collaboration promotion 
Expt5 11.1 Incentive system for knowledge sharing 
Expt6 11.2 Internal distribution of knowledge 
Expt7 11.3 Knowledge exchange with partners 
Ithuml 12 Commitment to IT by non-technical staff 
Ithum2 13 Business support by IT staff 
Ithum3 14 IT expertise 
ICT capabilities Ithum4 15 Managerial skills of IT staff 
Ittechl 16 Secure and sufficient IT intercommunication 
Ittech2 17 Customized and unique IT infrastructure 
Ittech3 18 Technical compatibility 
Organisational P1Effec 19 Effectiveness 
Performance P2Flex 20 Innovative and Quick Flexibility 
In order to facilitate the use of the above scales, some of the names will be shortened 
in later use. For example Innovative and Quick Flexibility will often be addressed as 
Flexibility. 
Having in mind the objective of the factor analysis, that is, summarising, summated 
scales are calculated based on the original variables and the extracted factorial 
structure, since the resulted scales will conform the set of dependent and independent 
variables used in further multivariate analysis. 
In order to create new variables based on the results from factor analysis, three 
alternatives are available: summated scales, selecting a surrogate variable and 
employing factor scores. The present research has opted for summated scales because 
of three reasons: first, it reduces "the measurement error inherent in all measured 
variables" (Hair et al, 1998: 116); second, it allows "to represent the multiple aspects 
of a concept in a single measure" (Hair et al, 1998: 117); and third, "it includes only 
the variables that load highly on the factor and excludes those having little impact" 
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(Hair et al, 1998: 120). Summated scales are an intermediate compromise between the 
other two options. 
Descriptive statistics of the summated scales are gathered in Appendix IV. The 
correlation among scales is surprising and one could argue that given the orthogonal 
rotation this should not happen. However, although uncorrelated scales are 
theoretically desirable, few scales are uncorrelated in practice. Several authors support 
this fact: 
"... the rationale that underpins an oblique rotation is that most, if not all, the 
variables being measured are correlated to some extent and, therefore, underlying 
major factors must also be correlated ... the assumption of correlation 
between 
factors should not worry us, therefore, and some would argue the assumption is more 
"realistic" that the assumption of "orthogonality" inherent in principal components 
and orthogonal rotations" (Alt, 1990: 72) 
"However, if the ultimate goal of the factor analysis is to obtain several theoretically 
meaningful factors or constructs, an oblique solution is appropriate. This conclusion 
is reached because, realistically, very few factors are uncorrelated, as in a 
orthogonal rotation" (Hair et al, 1998: 111) 
Furthermore, in the present study this issue is not of vital importance, since 
exploratory factor analysis has been applied. On the other hand, confirmatory factor 
analysis (e. g. Structural Equation Modelling) requires testing for orthogonality to 
check whether scales correlations are set to 0 (StatNotes, accessed 15/07/06). Thus, 
the issue of obtaining uncorrelated scales is of greater importance when applying 
confirmatory factor analysis, which only takes into account the common variance, 
while exploratory factor analysis considers the total variance. 
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8.3 Preliminary Analysis: Correlation and Partial Correlation 
Impact of Knowledge Management and ICT Capabilities on Performance and the 
Effect of Contextual Variables on These Capabilities 
In order to investigate the relationships between the main dimensions within the 
knowledge management capabilities, ICT capabilities and organisational 
performance, this section will present a preliminary analysis based on correlations and 
partial correlations. 
Appendix IV shows the correlation analysis between the different scales, based on 
Pearson. Table 39 gathers the results of the simple correlation analysis (column r) 
between knowledge management capabilities and ICT capabilities, and performance. 
The results show that, while the majority of knowledge management related scales 
correlate with flexibility, they do not seem to be associated with effectiveness, except 
from culture for knowledge. The remaining scales and variables, information and 
communication technologies related scales are equally associated with effectiveness 
and flexibility. 
However, simple correlations between independent and dependent variables do not 
take into account the effect of control variables. This is the reason why, in order to 
analyse the correlation between two variables while controlling for a third or more 
variables, partial correlations (column pr in Table 39) are used. Such technique is 
used for small causal models, including from 3 to 5 variables. 
The initial idea was to include all available contextual variables. However, due to 
limitations to such as in partial correlation of a maximum of 3 control variables and 
later in regression analysis, of a minimum ratio of 1 variable per 5 responses, the 
control variables to be inserted in the model have been selected carefully. The 
inclusion of ordinal or nominal variables implies the creation of almost the same 
number of dummy variables as categories the initial variables has. In the case of 
location, for example, it would require 11 new variables. Therefore, the selection has 
been done based on the correlation analysis between contextual variables and 
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performance indicators presented on Chapter 7. According to the results, number of 
employees, turbulence, control, process and total sales in 2003 are the most related 
variables to performance indicators. However, process is not included since partial 
correlations only permit interval variables and due to the constraint of number of 
variables to be included (maximum of three control variables). As said in Chapter 7 
firm size is controlled using the logarithm of number of employees in order to correct 
its skewness and given that the most commonly used within the literature (e. g. 
Gatignon and Anderson (1988)). 
Thus, partial correlations between KM and ICT related scales and organisational 
performance scales have been performed, removing the effect of the three contextual 
variables (turbulence, control and size). Table 39 compares the results of both, simple 
and partial correlations. 
Table 39: Correlations and Partial correlations controlling for contextual variables 
Effectiveness Flexibility 
r pr r pr 
Culture for knowledge 0.20** 0.28** 0.37** 0.45** 
Organisational alignment 0.01 0.12 0.32** 0.32** 
Knowledge acquisition at organisational level -0.02 0.07 0.18* 0.25** 
Identification of individuals' knowledge 0.04 0.10 0.24** 0.23* 
Research promotion 0.00 0.08 0.21** 0.21* 
External sources of knowledge 0.06 0.03 0.27** 0.25** 
Encouragement to participate -0.05 0.06 0.25** 0.36** 
Collective knowledge integration 0.01 0.13 0.36** 0.38** 
Resource availability 0.11 0.14 0.28** 0.26** 
Collaboration promotion 0.06 0.12 0.16* 0.13 
Incentive system for knowledge sharing 0.00 0.07 0.14 0.16 
Internal distribution of knowledge -0.06 0.00 0.15 0.17 
Knowledge exchange with partners -0.03 0.00 0.17* 0.15 
Secure and sufficient IT intercommunication 0.27** 0.23* 0.35** 0.25* 
Customized and unique IT infrastructure 0.21** 0.16 0.34** 0.24** 
Technical compatibility 0.03 0.01 0.03 0.03 
Commitment to IT by non-technical staff 0.22** 0.27** 0.33** 0.32** 
Business support by IT staff 0.20* 0.18 0.31** 0.18 
IT expertise 0.24** 0.28** 0.30** 0.24** 
Managerial skills of IT staff 0.08 0.55 0.29** 0.45** 
Significance level: ** p<0.01 * p<0.05 
r: simple correlations 
pr: partial correlations 
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As seen in Table 39, the results of simple correlations and partial correlations are 
relatively similar in regard to identifying the scales significantly associated to 
organisational performance. However, the small differences detected will be 
interpreted next. 
The fact that some independent variables are not any more significantly correlated 
when holding constant the control variables indicates that these independent variables 
are related to performance but not in a direct way, but control variables antecede or 
intervene in the path from the independent variables to performance. This is the case 
of the following pairs: Collaboration Promotion - Flexibility, Knowledge Exchange 
With Partners - Flexibility and Effectiveness, IT expertise - Flexibility, Customized 
and Unique IT Infrastructure - Effectiveness, Knowledge Exchange with Partners - 
Flexibility, Business Support by IT Staff - Effectiveness and Flexibility. This means 
that the effect of the indicated independent variables on performance scales is 
explained by specific contextual conditions regarding turbulence, control and firm 
size. For example, the level of turbulence and/or control and/or the firm size of the 
firm might be the determinant factor of the effect of Collaboration Promotion on 
achieving greater Flexibility. 
In two cases (Organisational Alignment - Flexibility, Research Promotion - 
Flexibility), there is no effect observed, since both types of correlations are equal. 
This means that control variables do not affect the relationship between these 
independent and dependent variables. For example, the intervention of contextual 
factors such as firm size, turbulence and control is not modifying the effect of 
Organisational Alignment on Flexibility. 
The rest of the cases show an increase or decrease in the partial correlation. This 
indicates that there is a direct path from the independent to the dependent variables, 
but this direct path is influenced by control variables, either partially explaining or 
suppressing the relationship, respectively. For example, Customized and Unique IT 
Infrastructure has smaller partial correlation than simple correlation in relation to 
Flexibility. This means that the influence of size has a suppressing the larger 
correlation the larger correlation that would appear between Customized and Unique 
IT Infrastructure and Flexibility if turbulence, control and size were held constant. 
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On the whole, the conclusion from this section is that most of the KM related scales 
influence on Flexibility while not on Effectiveness, except from Culture for 
Knowledge. On the contrary, most of the ICT scales correlate with Effectiveness and 
Flexibility and they do it in a similar manner. Given the different results, Hypothesis 1 
should be split into two different hypotheses: Hla: there is a positive association 
between KM capabilities and Effectiveness, and Hlb: there is a positive association 
between KM capabilities and Flexibility. Thus, in general results do not support Hla, 
while supporting. The impact of knowledge management seems to appear on 
issues such as quick response and adaptability to the market changes and greater 
innovation capability. 
The examination of partial correlations inform about the influence of contextual 
variables on the relationships between KM and ICT capabilities and results indicate 
that all variables except of two are partially or totally affected by control variables. 
This supports Hypothesis 4, which states that contextual variables influence on the 
effect of KM and ICT capabilities on performance. 
This analysis has given a useful insight of what the results of further multivariate 
statistical analysis could produce. However, interactions between different 
independent variables are not taken into account since partial correlations study small 
causal models. In consequence, regression and canonical correlation analysis will be 
performed next. 
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8.4 Regression Analysis 
After the preliminary analysis, regression analysis is run in order to test the research 
questions defined in Chapter 5. As in the section of factor analysis, further detailed 
information of issues dealt at the different stages that a typical regression analysis 
passes through is explained in Appendix V. It must be remarked that OLS regressions 
is applied in this analysis. 
Impact of Knowledge Management and ICT Capabilities on Performance 
Regressions are used to account for the variance in a dependent variable based on 
linear combinations of independent variables. In this study, the main objective is to 
analyse the extent to which knowledge management and information systems 
capabilities influence on the organisational performance. Therefore, the dependent 
variables are those regarding organisational performance and the independent 
variables, those with regard to knowledge management practices and information and 
communication technologies capabilities. The models resulted from the regression 
analyses will determine the set of independent variables which explain the maximum 
amount of variance in organisational performance. 
It must be noticed that regression analysis can only deal with a unique dependent 
variable. Given that two scales have been extracted in relation to performance, two 
different regressions are analysed. Furthermore, new models are performed with the 
aim of controlling the effect of different contextual variables such as turbulence, 
control, size and process. 
After applying the stepwise estimation technique to determine the statistical models 
resulting from regressing the variables regarding knowledge management and ICT 
capabilities on Effectiveness and Innovative and Quick Flexibility individually, the 
fulfilment of the assumptions of linearity, normality, non-outliers, non- 
multicollinearity and homoscedasticity has been checked. 
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Afterwards, control variables like turbulence, control, size, and process are included 
in the models in order to assess their impact on results. Several models have been 
tried and those offering greater explanation have been chosen. The results of the four 
models are shown in Table 40. 
Table 40: Summary of Regression Models 
Model Model Model Model 
Variables in the model EFF 1 EFF 2 (with FLEX 1 FLEX 2 (with 
control variables) control variables) 
B (Sign) B (Sign) B (Sign) B (Sign) 
(Constant) 0.84 1.01 -. 31 -1.21 
Culture for knowledge 0.40** 0.45** . 75** 
0.59** 
Business support by IT staff 0.32** 0.51 ** 
Customized IT infrastructure . 
32** 0.24* 
Commitment to IT by non-technical staff . 34** Collective knowledge integration 0.30* 
IT intercommunication 0.28* 0.33** 
Turbulence 0.25* 
Adjusted R 15.4% 17.3% 31.6% 41.2% 
F-test 15.44** 11.81** 20.59** 8.608** 
Significance level: ** p<0.01 * p<0.05 
The explanatory power of the models has increased after introducing the control 
variables. The adjusted coefficient of determination (R2), which indicates the 
proportion of the variance in the dependent variable explained by their respective 
models, has increased in both cases. The model for Effectiveness has slightly 
increased from 15.4% to 17.3%, while the Flexibility model has gone from 31.6% to 
41.2%. Therefore, the models considering the contextual variables explain better the 
variance in the dependent variables, than the models without control variables. This 
lends support to Hypotheses 4a/4b in regard to the mediating effect of contextual 
factors. 
The models themselves have slightly changed when control variables are introduced. 
In the first case, Secure and Sufficient IT Intercommunication has been removed, 
giving more importance to Culture for Knowledge and Business Support by IT Staff. 
The model for Flexibility has removed Commitment to IT by Non-Technical Staff, but 
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also has included more variables such as Collective Knowledge Integration, Secure 
and Sufficient IT Intercommunication and Turbulence. 
In order to compare the importance of the variables within the selected models (those 
including the control variables), the standardized coefficients (beta in the regression 
outputs) should be looked at. The standard coefficients of the final models are 
gathered in Table 41. 
Table 41: Standard coefficients of the models with control variables 
Model EFF 2 (with Model FLEX 2 (with 
control variables) control variables) 
Culture for knowledge 0.25** 0.29** 
Business support by IT staff 0.33** 
Customized IT infrastructure 0.21 * 
Secure intercommunication 0.20** 
Collective knowledge integration 0.19* 
Turbulence 0.18* 
Significance level: ** p<0.01 * p<0.05 
The most important factor to increase Effectiveness is Business Support by IT Staff, 
followed by Culture for Knowledge. In the case of Flexibility, Culture For Knowledge 
is the most influential factor. At similar levels, Customized and Unique IT 
Infrastructure, Secure and Sufficient IT Intercommunication, Collective Knowledge 
Integration and Turbulence intervene in Flexibility. 
In the case of Effectiveness, the reliance on information systems with the aim of 
supporting the business processes and the existence the appropriate climate for 
enhancing knowledge seem key in performing efficiently. At the same time, Culture 
for Knowledge appears to be a critical factor for Flexibility. As commonly stated, 
culture is the glue that holds together all the parts of an organisation, hence, it seems 
reasonable to be a key issue when determining the firms' flexibility to adapt to new 
changes and effectiveness in performing their tasks. Internal intercommunication 
enabled by ICT can enhance quick and coordinated ways of working, avoiding any 
waste of time and effort. But only if ICT are used to support the business strategy and 
processes, the impact on organisations will be positive. When necessary, 
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customisation of such information systems to the needs of the firm appears to be an 
important variable. Another important factor in explaining flexibility is the collective 
integration of knowledge. Reflection and common interpretations of experiences is 
essential for firms to act as a unit quickly faced with unexpected situations. Finally, it 
must be said that those firms suffering from high turbulence manage to be more 
flexible. 
Nonetheless, the interpretation of the models should be cautious. The independent 
variables are highly correlated among each other (see Appendix 3); hence some 
variables could have been excluded from the model due to their interrelationship with 
the existing independent variables within the model, in spite of being related to the 
dependent variable. In fact, according to Hair et al. (1998), in case of having high 
intercorrelations among independent variables, stepwise regression should only be 
used for prediction, not for interpretation. In order to check whether this phenomenon 
has happened, further analysis would be carried out in the next section using 
canonical correlation analysis. Yet first, Hypothesis 4 will be tested applying further 
regression analysis. 
Interactions Between Knowledge Management and ICT Capabilities 
Another research question that this research aims to address makes reference to the 
interaction between knowledge management capabilities and ICT capabilities 
(Hypotheses 3a and 3b). The correlations between the two types of capabilities (see 
Appendix 3) indicate that all significant associations are positive to more or less 
extent. Commitment to IT by Non-Technical Staff is the ICT scale that correlates with 
the highest number of KM capabilities. Among KM scales, the most frequently 
correlated ones are Organisational Alignment and Identification of Individuals' 
knowledge. These relationships will be discussed later in this chapter. 
However, in spite of providing useful insights, simple correlations do not take into 
account the multiple interactions among scales. Therefore, in order to analyse these 
interrelationships, further regressions are carried out. The relationship between the 
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two capabilities can have two directions: first, ICT can influence on KM capabilities, 
and second, KM capabilities can influence on ICT capabilities. Next, the results of the 
significant regressions will be presented. Having into account the recommendation 
given by Hair et al. (1998) and depending on the number of variables and cases 
available, in this case a cut-off point of the amount of variance accounted by the 9% is 
considered appropriate. 
ICT Capabilities 4 Knowledge Management Capabilities 
From the thirteen variables regarding knowledge management, three variables have 
resulted to be significantly influenced by ICT related scales (see Table 42). First, 
Culture for Knowledge seems to be explained by the Commitment to IT by Non- 
Technical Staff and the Intercommunication enabled by the information systems. It 
seems reasonable that an appropriate culture for enabling knowledge will be enhanced 
in those firms where everybody is committed towards ICT use and where ICT 
infrastructure allows intercommunication within the organisation in a secure way. 
Second, Strategic Alignment is influenced by the Commitment to IT by Non-Technical 
Staff and the Managerial Skills of Technical Staff. ICT can provide appropriate means 
to align all organisational activities. However, in order to get these advantages, 
everybody should be able to make full use of ICT, hence the Managerial Skills of 
Technical Staff might be key in achieving this. Finally, Managerial Skills of IT Staff 
and the Customised and Sufficient Infrastructure influence Research Promotion, 
which will be commented in the next section. 
Table 42: Regression on dependent KM capabilities variables 
Variables in the model 
Culture for Strategic Research 
knowledge Alignment promotion 
B (Sign) B (Sign) B (Sign) 
(Constant) 3.08** 2.30** 2.25** 
Commitment to IT by non-tech staff 0.16* 0.22** 
IT intercommunication 0.15* 
Managerial skills of IT staff 0.20* 0.26** 
IT infrastructure 0.19** 
Adjusted R 
F-test 9.4% 14.2 % 16.2 % 
Significance level: ** p<0.01 * p<0.05 
Knowledge Management Capabilities -4 ICT Capabilities 
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Four out of seven ICT variables are explained by some KM related variables (see 
Table 43). Variance in Secure and Sufficient IT Intercommunication is determined by 
Incentive for Knowledge Sharing and External Sources of Knowledge. 
Table 43: Regression on dependent ICT capabilities variables 
Secure and Customized Commitment Managerial 
Variables in the model sufficient IT and unique IT to IT by non- skills of IT 
intercommunication infrastructure technical staff staff 
B (Sign) B (Sign) B (Sign) B (Sign) 
(Constant) 2.49** 0.87* 1.83** 1.53** 
Incentive for knowledge sharing 0.15** 
External sources 0.18** 
Research promotion 0.50** 0.22** 
Strategic Alignment 0.42** 0.25** 
Adjusted R 9.7 % 12.9 % 13.7 % 14.7 % 
F-test 
Significance level: ** p<0.01 * p<0.05 
The acquisition of new knowledge from external sources might provide the 
knowledge or information required to build a secure ICT infrastructure or might be 
the driver for implementing new ICT. This information or knowledge might not only 
refer to technical issues, but to ways of funding IT investments. Results indicate that 
ICT intercommunication is more common in those organisations which promote 
internal knowledge sharing. Customized and Unique IT Infrastructure is explained by 
Research Promotion while Commitment to IT Skills by Non-Technical Staff depends 
on the Strategic Alignment. Finally, Research Promotion and Strategic Alignment 
account for 14.7% of the variance of Managerial Skills of IT Staff. Therefore, 
Research Promotion affects Customized and Unique IT Infrastructure and 
Managerial Skills of IT Staff. It must be noticed that the previous section has 
suggested the opposite relationship, the influence of ICT capabilities on KM 
capabilities. This means that there is a reciprocal interactive relationship between 
these two sets of variables. Hence, the more research a firm promotes the more ICT 
capabilities will be developed in terms of Customized and unique IT infrastructure 
and Managerial skills of IT staff, and the contrary, the more customized the 
infrastructure is and more managerial skills the technical staff has, the more research 
will be facilitated. The same situation occurs in regard to strategic alignment. The 
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more committed to non-technical staff are, the more alignment will be enhanced 
within organisations, and the more aligned firm's activities are, the more commitment 
towards IT will be encouraged. The final circular relationship implies that the more 
managerial skills technical staff has, the more internal alignment will be achieved, 
while the more alignment exists within firms, the more managerial skills of technical 
staff will be developed. 
To conclude, results show that Hypothesis 3 is partially supported since some 
interactions between knowledge management capabilities and ICT capabilities have 
been suggested by the data. Some capabilities seem to interact simultaneously, but 
generally, a greater proportion of ICT capabilities appear to be boosted by knowledge 
management capabilities, than the opposite. 
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8.5 Canonical Correlation Analysis 
This section will deal with Canonical Correlation Analysis (CCA) aiming at two 
objectives: first, to analyse the interrelationship between independent and the two 
dependent variables simultaneously, and second, to validate the results obtained from 
regression analysis. 
CCA is a little known statistical technique belonging to multiple general linear 
hypothesis (MLGH) family. CCA facilitates the investigation of many-to-many 
relationships, that is, the relationship between a set of many independent variables 
with another set of many dependent variables. The two sets of linear combinations 
obtained from CCA aim to get the maximum correlation between each other. As with 
previous techniques, detailed information about the steps in applying CCA is attached 
in Appendix V. 
In spite of being a powerful multivariate technique, CCA has been "dormant" for 
more than a century (Krus, Reynolds and Krus (1976) cited by Nadler et al. (2003)). 
Some devalue CCA by arguing is only used as a last resource when the other more 
techniques do not work, since it has less restrictions. However, according to others 
such as Baggaley (1981), it is surprising the little use of CCA, since it is the most 
general case General Linear Models. The reasons of this relegation are mainly two: 
first, the mathematical complexity that involves, and second, the difficult 
interpretation of the multiple coefficients. In fact, interpretation of the coefficients is 
still difficult, but the results can help to identify what dimensions of the dependent 
and independent variables maximise their relationship. The development of 
computerized programmes has allowed taking CCA out of the darkness. Nevertheless, 
the take-up process is being slow, and yet CCA does not included in the standard 
options of statistical packages such as SPSS, but it can be performed by running the 
appropriate syntax. 
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Impact of KM and ICT Capabilities on both Performance Scales Simultaneously 
Multiple regressions is a particular case of CCA. Although both techniques measure 
the strength of relationships, they present two obvious differences. First, regression 
analyses the relationship between several independent variables and a unique 
dependent variable, while in CCA allows more than one dependent variable. Second, 
in OLS regression the criterion for selecting the significant variables is based on the 
least squared distances, while in CCA is based on the largest correlation between the 
two sets of variables. 
The main objective sought in this thesis is to analyse the relationships among 
knowledge management, ICT capabilities and performance, controlled for contextual 
variables. Therefore, the set of dependent variables will be constituted by 
Effectiveness and Flexibility and the set of independent variables will include the 
knowledge management related scales, ICT related scales and the selected contextual 
factors. 
The output presents different canonical functions or variates, that is, different sets of 
linear combinations of dependent and independent variable. However, only the pairs 
of sets that are significant will be interpreted. According to Wilks' lambda test, the 
first variates are the only significant ones at a 0.01 significance level. 
The selection of the appropriate variate in based on three indicators: (1) the canonical 
correlation coefficient (Rc) which measures how strong the relationship between the 
two variates is; (2) the redundancy coefficient for the dependent variables (Rd) which 
indicates the proportion of variance in the dependent variable explained by the 
variate; and (3) a common rule of thumb of canonical cross-loadings, or by default, 
canonical loadings greater than 0.3. Following these criteria, the final result of the 
CCA is shown in Table 44. In this case Rc is of 51.41% while Rd is of 33.47%. Both 
the correlation level and the proportion of variance explained are appropriate, since, 
given that there are more than one dependent variable, one cannot attempt to explain 
100% of the variance in the dependent variable set by the independent variable set, 
hence the Rd obtained is acceptable. 
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Table 44: Cross-loadings resulted from CCA for two dependent variables 
Cross Loadings for Set-2 
SICULT -. 437 
S2ALIGN -. 383 
EXPR4 -. 342 Cross Loadings for Set-1 
EXPT1 -. 340 PIEFFEC -. 400 EXPT2 -. 415 P2FLEX -. 714 ITTECH1 -. 308 
ITTECH2 -. 347 
ITHUN1 -. 335 
ITHUN3 -. 303 
TURBULEN -. 327 
By squaring the cross-loadings, the results show that 16% of the variance in 
Effectiveness and 51% of the variance in Flexibility are explained by the linear 
combination of the following variables: Culture for Knowledge, Strategic Alignment, 
External Sources of Knowledge, Encouragement to Participate, Collective Knowledge 
Integration, Secure and Sufficient IT Intercommunication, Customized and Unique IT 
Infrastructure, Commitment to IT by Non-Technical Staff, Business Support by IT 
Staff and Turbulence. Therefore, the explanatory power of the variates is greater than 
the levels detected by the regression analysis. 
Examining the sign of the cross-loadings, all the relationship are in the same 
direction, which imply that the have a positive impact organisational performance. 
The independent variables identified as significant slightly differ from those detected 
by regression analysis. There are new variables included in the linear relationship: 
Strategic Alignment, External Sources of Knowledge, Encouragement to Participate, 
Secure and Sufficient IT Intercommunication. However, although according to the 
regression results they are not directly associated to organisational performance, some 
of these variables have been identified significant in explaining other variables 
directly linked to performance. For example, 42.5% of the variance in Culture for 
Knowledge is explained by Strategic Alignment, Encouragement to Participate, 
External Sources of Knowledge and Knowledge Acquisition at the Organisational 
Level. 
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Checking the Results from Regression 
When the set of dependent variables contains a unique variable, CCA is equivalent to 
regression analysis in the sense that both techniques aim to explain the maximum 
proportion of variance in the dependent variable. However, as said before, the criteria 
for selecting significant variables differ. While OLS regression aims to minimise 
squared distance, CCA attempts to maximise correlation between the two variates. 
Therefore, CCA is performed and compared to the results obtained from Regression 
analysis, both for Effectiveness and Flexibility individually. Applying the same 
criteria of selection as in the previous section, results extracted from applying CCA 
are summarized in Table 45. 
Table 45: Cross-loadings resulted from CCA for one dependent variables 
Variables Effectiveness Flexibility 
S1 CULT . 282 . 457 
S2ALIGN . 403 
EXPR4 . 348 
EXPT1 . 351 
EXPT2 . 425 
ITTECHI . 284 . 354 ITTECH2 . 373 
ITHUMI . 306 . 379 
ITHUM3 . 355 . 342 ITHUM4 . 306 
TURBULEN . 346 
Rd = Rc 35.88% 53.29% 
These results are compared to the ones got from the regression analysis. Since CCA 
accounts for greater proportions of variances in the dependent variables, its solution is 
considered more convenient to identify the key variables. The interpretation of the 
loadings and coefficients will not be addressed due to its difficulty (Hair et al., 1998). 
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8.6 Summary of the Statistical Analyses 
So far, different multivariate statistical analyses have been applied. First, factor analysis 
has been performed in order to summarize the data and make them more manageable. As 
a result 22 unidimensional and reliable scales have been extracted and have been 
investigated applying further statistical analysis. 
A preliminary analysis based on partial correlations has been carried out in order to 
grasp what the results could look like. The conclusion from this section is that most of the 
KM related scales influences on Flexibility while not on Effectiveness, except from 
Culture for knowledge. On the contrary, ICT scales correlate with Effectiveness and 
Flexibility in a similar manner. In general, most of the variables are partially affected by 
control variables, although some others are either not affected in any way or totally 
controlled. 
Since the causal models are very small and they do not take into account the interaction 
among the independent variables. OLS regression and canonical correlation analysis 
(CCA) have been employed in order to analyse the interaction and relationship between 
knowledge management capabilities, ICT capabilities and organisational performance. 
The results of the regression analysis shows that the most important scale to increase 
Effectiveness is Business Support by IT Staff, followed by Culture for Knowledge. In the 
case of Flexibility, Culture For Knowledge is the most influential scale. At similar levels, 
Customized and Unique IT Infrastructure, Secure and Sufficient IT Intercommunication, 
Collective Knowledge Integration and Turbulence intervene in flexibility. The interaction 
between knowledge management capabilities and ICT capabilities has also been analysed 
with regressions. Results indicate that some KM capabilities affect four out of seven ICT 
capabilities, while ICT capabilities have an impact on three out of thirteen KM 
capabilities. On the other had, simple correlation analysis shows that the majority of 
knowledge management and ICT capabilities are intercorrelated somehow. In 
consequence, results suggest that capabilities are interrelated. Altogether, results gives 
evidence to the theory of dynamic capabilities since they show the interaction between 
KM and ICT capabilities. 
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CCA is applied to model effectiveness and flexibility at the same time and individually. 
The results are slightly different from the ones obtained with regressions. Table 46 
summarizes the results obtained when applying each technique. 
Table 46: Comparison of Results From All the Used Techniques 
Effectivenes 
Effectiveness Flexibility s& 
Flexibility 
Partial Regression CCA Partial Regression CCA CCA 
correlation correlation 
SICULT " "" " " " " 
S2ALIGN " " " 
EXPR1 " 
EXPR2 " 
EXPR3 " 
EXPR4 " " " 
EXPT1 " " " 
EXPT2 " " " " 
EXPT3 " 
ITTECH I" " " " " " 
ITTECH2 " " " " 
ITHUM I" " " " " 
ITHUM3 " "" " " S 
ITHUM4 " " 
TURBUL " " " " 
Adj R/ 
-- 17.3% 35.88% -- 41.2% 53.29% 33.47%. Rd 
NOTE: based on results from Table 39, Table 40, Table 44 and Table 45 
Given the greater explanatory power of CCA when looking at Effectiveness and 
Flexibility individually and the similar results obtained when considering both 
performance scales simultaneously, the solution extracted by this technique is considered 
as the most appropriate in order to test the proposed hypotheses H la/lb/2 proposed by 
this research. 
8.7 Summary of Hypothesis Tests 
Recalling the research questions and hypotheses proposed in Chapter 5, Table 47 
summarizes the translation of the statistical results into testing the hypotheses. It must be 
highlighted that the initial hypotheses were simpler given that results of the statistical 
techniques, especially factor analysis, could not be predicted. 
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Table 47: Summary of Research Hypotheses 
Hypotheses Result Explanation 
Hypothesis la: there is a positive No KM capability except from Culture for relationship between knowledge Not supported Knowledge seems to influence on management capabilities and 
effectiveness 
Effectiveness 
Hypothesis lb: there is a positive 
relationship between knowledge Supported 
management capabilities and flexibility 
A mix of scales regarding KM system, 
knowledge exploration and knowledge 
exploitation result significantly. Concretely, 
Culture for Knowledge, Strategic 
Alignment, External Sources of Knowledge, 
Encouragement to Participate, Collective 
Knowledge Integration positively affect 
Flexibility 
A mix of technical and human ICT 
capabilities appears to be positively related 
Hypothesis 2: there is a positive 
to performance. These capabilities are 
relationship between ICT capabilities Supported 
Customized and Unique IT Infrastructure, 
and organisational performance. 
Secure and Sufficient IT Intercommunication, 
Commitment to IT by Non-Technical Staff, 
Business Support by IT Staff and 
Managerial Skills of IT Staff 
Regression and correlation analyses show 
Hypothesis 3a: knowledge management 
that there are positive relationships between 
capabilities are mediated by ICT 
Partially KM and ICT capabilities. Specially, Culture 
capabilities 
Supported for knowledge, Strategic Alignment and 
Research Promotion are affected by specific 
ICT capabilities. 
Regression and correlation analyses show 
that there are positive relationships between 
Hypothesis 3b: ICT capabilities are 
KM and ICT capabilities. Customized and 
mediated by knowledge management 
Partially Unique IT Infrastructure, Secure and 
capabilities 
Supported Sufficient IT Intercommunication, Commitment 
to IT by Non-Technical Staff, and Managerial 
Skills of IT Staff are positively influenced by 
KM capabilities 
Hypothesis 4a: the impact of knowledge Partial correlations show that all except from 
management capabilities on performance Supported two KM capabilities are affected by 
is mediated by the organisational context contextual factors 
Hypothesis 4b: the impact of ICT Partial correlations show that all ICT capabilities on performance is mediated Supported 
capabilities are affected by contextual factors by the organisational context 
Hypothesis 4c: the impact of knowledge 
management capabilities and ICT Partially 
Regression analysis and CCA show that the 
capabilities are mediated by the Supported 
level of turbulence through which firms 
organisational context undergo have a positive impact on flexibility. 
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8.8 Discussion in Relation to the Hypotheses and Research Questions 
Hypotheses la/lb: there is a positive relationship between knowledge management 
capabilities and organisational performance 
The statistical results partially support the positive impact of knowledge management 
capabilities on organisational performance since the importance of knowledge 
management capabilities on explaining organisational performance depends on the type 
of performance measurement looked at. While effectiveness is hardly predicted by 
knowledge management capabilities (no support for Hypothesis Hla), quick and 
innovative flexibility benefits from them to a greater extent (support for Hypothesis 
Hlb). The analysis of the non-causal relationships based on corrrelations (Appendix IV) 
corroborates the greater impact of knowledge management on flexibility, since most of 
the knowledge management scales are significantly related to flexibility. By contrast, 
Pearson's correlation coefficients between knowledge management scales and 
effectiveness show non-significant and very weak correlations, sometimes even negative. 
In conclusion, the results suggest that the contribution of knowledge management lies in 
issues such as innovativeness, responsiveness and adaptability. 
This finding agrees with Gold et al. (2001), who found a positive association between 
knowledge management and organisational performance operationalised using similar 
concepts to flexibility as defined here. On the other hand, the results contradict the 
empirical evidence offered by studies such as Lee and Choi (2003), Tippins and Sohi, 
(2003) and Tanriverdi (2005), which support the positive relationship between 
knowledge management or organisational learning and organisational performance in 
terms of what here has been named as effectiveness. The different results could be due to 
the fact that the present study deals with SMEs while previous researches mainly focus 
on large firms. 
Nevertheless, this reason seems to be dubious since, the only study within the context of 
SMEs (Ruiz-Mercader et al., 2006) finds that individual and organisational learning have 
a positive and significant effect on organisational performance measured as indicated in 
Table 4. They concentrate on firms with less than 10 employees within the IT sector, 
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characterized as knowledge-intensive sector and where they basically provide a service. 
Therefore, the real impact of knowledge management might depend on the type of sector 
and its characteristics. However, it must be pointed out that the set of performance 
indicators they used include different aspects than the ones adopted in this research. In 
consequence, the results cannot be compared. 
Droge et al. (2003) find that the impact of knowledge management is inconclusive, since 
new knowledge creation do not predict financial performance, but applied knowledge do 
it. In response to the lack of support of the relationship knowledge creation and financial 
performance, Droge et al. (2003) argue that "knowledge creation is more important in 
generating flexibility and innovativeness" (p. 564), however, they do not empirically 
support it, since, as most of the previous studies, it focuses on financial indicators. Thus, 
this study contributes to lend empirical evidence to the conclusions drawn by Droge et al. 
(2003). 
The results commented above contribute to the debate commented in Chapter 3 regarding 
the effect of knowledge management on organisational performance (Lyles and Easterby- 
Smith, 2003), between two extremes: those who claim positive relationships (Cangelosi 
and Dill, 1965; Fiol and Lyles, 1985; Appleyard, 1996; Bontis et al., 2002; DeCarolis and 
Deeds, 1999; Hitt et al., 2001; Lee and Choi, 2003), and those who oppose this view 
(Argyris and Schon, 1996; March and Olsen, 1975). As Droge et al. (2003) claim, how 
performance is measured is a key point in this debate. 
In the present study, two performance measures have come up: effectiveness and 
innovative and quick flexibility. The use of these two types of organisational 
performance measures comprises all the manufacturing competitive priorities: "cost, 
quality, timeliness, and flexibility (Hayes & Wheelwright, 1984; Hill, 1994; Ward, 
McCreery, Ritzman, & Sharme, 1998); some authors also discuss innovativeness (Leong, 
Snyder, & Ward, 1990)" (Droge et al., 2003: 564), and has allowed assessing the impact 
of knowledge management in a comprehensive way. As said in Chapter 6, SMEs are 
known for their financial constraints and for their over-emphasis on their daily tasks. 
Therefore, the analysis of the two types of performance measures is very useful, since it 
will permit to make recommendations for fostering effectiveness and, above all, for 
enhancing innovative and quick flexibility. 
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As explained in the factor analysis, given their composition, the impact of effectiveness is 
more tangible and short-term oriented, on the contrary to flexibility, which can be 
perceived as a long-term competitive advantage. In fact, effectiveness and flexibility are 
highly related, since regression analysis suggests that flexibility mediates in effectiveness 
after controlling for contextual variables such as turbulence, control, size and process. 
Although there are extensive studies that provide empirical evidence of the positive 
relationship between innovative output and financial performance (Soo et al., 2003; 
Banbury and Mitchel, 1995; Chakravarti, 1990 among others), the relationship between 
financial performance and a comprehensive measure including innovation, 
responsiveness and adaptability, has never been tested before. The result supports that 
innovative and quick flexibility predicts effectiveness. Therefore, there is a trade-off 
between short-term and long-term benefits: firms might not immediately see the 
competitive advantage of knowledge management, but they will benefit on the long term 
since it determines flexibility. In fact, this can be the explanation to the phenomenon 
presented by Droge et al. (2003). Knowledge creation might have an effect on 
organisational performance, by mediating in knowledge application. Knowledge 
application would be the equivalent to the flexibility scale, since innovation, quick 
response and adaptability result from the application of knowledge management. 
Given the characteristics of the new business environment, where "the only certainty is 
the uncertainty" (Nonaka, 1991: 96), the strategic value of flexibility is indubitable. Even 
though firms are profitable and successful, their competitive advantage might be 
unsustainable if they are not innovative and do not adjust quickly to the increasing 
changes in the environment. Therefore, knowledge management is part of the renewal 
process which might provide sustainable competitive advantage in the current 
environment, where firms must engage themselves in constant transformation and 
retransformation (Teece, 1998a). As Penrose (1958) predicts and Nelson and Winter, 
(1982) support, firms' competition lies in the idea of disequilibrium, flexibility and 
organisational learning. On the other hand, given that the strength of SMEs over larger 
firms is their flexibility to cope with high levels of environmental uncertainty (Pfeffer 
and Sutton, 2000; Storey, 1994; Whittington, 1993), developing knowledge management 
capabilities will nourish this strength. 
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To sum up, knowledge management might not directly provide financial benefits, but its 
effect on the organisational capabilities such as innovation, flexibility and adaptability 
might be the source of competitive advantage in the long term. Having in mind the 
volatility of the new economy, long-term advantages might be more reliable. Thus, 
"knowledge makes performance more reliable" (March, 1991: 83), although in the short- 
term learning may negatively impact performance (Crossan et al., 1995). 
What aspects of knowledge management capabilities are more influential on 
organisational performance? 
(1) Culture for Knowledge 
Culture for Knowledge is the only scale which appears to be significant in improving 
both performance measures: effectiveness and flexibility. The effect of culture on 
effectiveness might seem initially unconnected to effectiveness, however, as Williamson 
(1991) claim, currently trust is the coordination mechanisms, so it is basic for efficient 
coordination and functioning. In fact, within the field of human resources, some articles 
have give evidence of the relationship between firm culture and financial performance, 
conceiving firm culture as the sharing of basic organisational values and norms. 
Researchers have found relationships between culture and performance in the short-term 
(Denison and Mishra, 1995; Calori and Sarnin, 1991 and Gordon and DiTomaso, 1992) 
and in the long-term (Kotter and Heskett, 1992). Even, from the ICT perspective, culture 
has a mediating role on the strategic use of ICT (Walsham, 1993). The interaction 
between actors, practices, technologies and social elements such as culture can be 
explained from the Activity Systems theory outlined in Chapter 2. 
On the other hand, given that knowledge management seems to enhance flexibility to a 
greater extent, it is expected that culture be intrinsically linked to flexibility. Theory 
supports that a climate of trust, where open and transparent communications regularly 
take place, is a key factor for enabling knowledge management (Davenport and Prusak, 
1998; Von Krogh et al., 1998; Nonaka et al., 2000). A trustworthy and caring work 
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atmosphere is essential for employees to feel safe and comfortable to interact, discuss and 
collaborate since it provides the grounds for common understanding. As Nahapiet and 
Ghoshal (1998) and Tsai and Ghoshal (1998) claim, cultures based on goodwill 
trustworthiness increase the influence of social capital. Indeed, an appropriate culture for 
knowledge supports the integration of the individual and group learning, and, as a result, 
the renewal of the organisational knowledge bases and the formation of a common 
language and the organisational values. In other words, it enables the development of 
organisational knowledge. Culture acts as the invisible glue that unites individuals into 
social structures (Smircich, 1983)). Given that organisational culture is developed over 
time, it becomes an important strategic capability difficult to be replicated, hence it 
provides sustainable competitive advantage (Barney, 1986). 
On the other hand, no control variables (Appendix IV) seem to be associated to culture 
for knowledge. One could expect that, for example, more hierarchical and centralized 
structures would hinder culture for knowledge. However, in the context of SMEs it does 
not appear significant. 
Previous research (Lee and Choi, 2003) empirically supports the essential role of trust for 
enhancing knowledge management, and, indirectly, improving organisational 
performance. Gold et al. (2001) also conclude that organisational culture is key in 
knowledge management, however, the operationalisation of their construct refer to 
alignment issues and encouragement to participating, among others. Although Ruiz- 
Mercader et al. (2006) incorporate this concept as part of individual learning, further 
information about its specific impact on individuals and on performance is not provided. 
However, since the relationship individual learning and performance is supported, 
indirectly a positive relationship between culture for knowledge and performance could 
be implied. The rest of the empirical studies fail to account this aspect in their analysis. 
Regarding the specific practices that promote an appropriate culture for knowledge, Table 
31 in Chapter 7 shows that providing incentives for team results and for helping others, 
organizing social activities outside the firm and clearly stating the values are the practices 
most correlated to better organisational performance. These results can give firms some 
insights on how to develop a culture or atmosphere that enhances knowledge acquisition, 
creation, sharing and integration. 
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The next scales regard to knowledge management and, as said before, they only 
contribute to quick and innovative flexibility. 
2) Strategic Alignment 
This study gives evidence of the importance of strategic alignment within organisations 
in order to maximise flexibility. As Levitt (1989) state, "learning does not always lead to 
intelligent behaviour" (p. 335). Therefore, the establishment and effective communication 
of organisational objectives might be the key to guide all the learning efforts taking place 
in different parts of the organisation to work towards a common objective in coordinated 
way. According to Bierly and Chakrabarti (1996), regardless the extent to which 
knowledge management practices are carried out, their impact on the organisational 
performance depends on the suitability to support the organisational strategy. Other 
researchers (Leonard-Barton, 1992; Nonaka et al., 2000) also emphasise the importance 
of providing mental goals and meaning to the everyday actions. Even the need to develop 
a vision of manufacturing in the next 20 years has been addressed by governmental 
initiatives (DTI, 1999). Therefore, given the results presented here, managers should 
ensure the organisational mission and objectives are widely known across the firm and 
that all the activities are aligned in advancing towards them. 
Although strategic alignment is also important for effectiveness matters, other scales 
seem to be more significant in predicting effectiveness. In fact, the impact of strategic 
alignment is indirect, through flexibility. 
Correlation analysis shows that control and strategic alignment appear statistically 
related. This seems reasonable, since, in order to ensure the strategic alignment of all the 
activities of the firm, control over its processes is critical. Thus, the results demonstrate 
that the strategic alignment is a differential factor in flexibility and in terms of knowledge 
management, specific objectives should be pursued in order to support the business 
strategy. However, as commented in Chapter 6 SMEs usually lack of a knowledge vision. 
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The only study which takes into account this concept is the research of Gold et al (2001), 
but under the name of organisational culture. They also found a positive relationship 
between this and organisational effectiveness or, using the terms of this research, quick 
and innovative flexibility. As in the previous case, Ruiz-Mercader et al., (2006) include it 
under the concept of individual learning, thus, indirectly, the positive relationship 
between strategic alignment and performance is suggested. Tanriverdi (2005), on the 
other hand, considers the strategic alignment from the IT strategy point of view, as part of 
the IT human resource management processes. Thus, its significance is also indirectly 
found through this scale. The remaining studies fail to include this aspect. 
In respect to specific practices which enable strategic alignment, several comments can 
be done bearing in mind the results of Table 31 in Chapter 7. As said before, the 
statement of the values of the firm is significantly correlated to both performance scales. 
This implies that common codes of behaviour are ensured in order to avoid internal 
conflicts. Another important factor in strategic alignment is the role of the CEO as a 
coordinator of firm activities. Table 31 shows that regular communications of the CEO 
with departmental managers is positively associated to effectiveness and flexibility. The 
knowledge acquired by the CEO by wandering around the firm is also significantly 
correlated with flexibility. This type of knowledge is important since it may concern 
important but intangible issues that are overlooked. For example, the observation of 
certain attitudes of employees or the work processes might inspire new ideas or potential 
actions for improvement. Finally, communication within the organisation and with 
stakeholders is an essential factor for assuring the internal alignment of organisational 
activities with the aim of responding to the market needs. The relationship between 
communication practices and performance will be commented later due to its greater 
implication in encouragement to participate. 
(3) External Sources of Knowledge 
From all the scales extracted from knowledge exploration, the acquisition of knowledge 
from external sources is the only one that has resulted significant in explaining flexibility. 
This finding is in line with the argument of Hartley and Hutton (1998), who state that 
SMEs flexibility might be constrained by their lack of external scanning capabilities. 
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Those firms in contact with external sources of knowledge are more likely to have 
superior flexibility, given that they are more exposed to new opportunities and they 
develop the ability to recognize opportunities. In other words, it helps to develop 
entrepreneurial learning. In the case of the mechanical engineering sector, this factor 
might be crucial because of its exports-orientation commented in Chapter 4. 
Soo et al. (2003) conclude that not only external networking but also internal networking 
is important sources of information and know-how. However, it is interesting to see that 
the identification of internal knowledge or knowledge from their stakeholders do not 
appear significant. While larger firms find problematic to identify and use all their 
internal knowledge bases, SMEs achieve it naturally in the course of their activities due 
to their reduced size. On the other hand, larger firms are more able and aware of 
interacting with the external environment, while SMEs are usually over-focused on daily 
"fire-fighting" operational problems and on tangible results (Vos et al., 1998). Therefore, 
it seems that larger firms find it more difficult to take advantage of internal networking 
whilst SMEs are more challenged by the external networking. Indeed, they should engage 
in more knowledge management strategic activities such as benchmarking (Neider and 
Skandalakis, 1999), attendance to fairs or events, etc. in order to keep up-dated on the 
dynamics of the environment and, in this way, ensure the sustainability of their 
effectiveness. This dynamic process will contribute to open a broad range of knowledge 
bases and the development of absorptive capacity since firms will learn to recognize the 
value of new and external information. 
This study is consistent with the research of Liao et al. (2003), who empirically 
demonstrate that external knowledge acquisition, as fundamental part of absorptive 
capacity, is a strong predictor of SMEs responsiveness. 
As the report of DTI (1999) claims "the increasing pace of change in science and 
technology is forcing manufacturers not only to invest faster than ever before in their 
next generation of products but also to keep abreast of the latest manufacturing 
techniques and processes in order to manufacture them competitively" (p. 4). In fact, 
external sources of knowledge is statistically related to turbulence and control, 
demonstrating that in turbulent environments, control over external and internal issues 
might be crucial since they enable continuous alignment between internal activities and 
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the needs of the market. Chakravarthy (1986) argues that the quality in this process of 
aligning with the environment is the key in performance differences. Similarly, and Cyert 
March (1963) claim that the access to external knowledge is essential, since 
organisational learning should continuously adjust and respond to the feedback from the 
environment. The globalisation of the markets has made this capability essential to 
survive and SMEs should prevent the globalisation by interacting with their external 
environment. Once again, firms should make a trade-off between short and long-term 
benefits. 
Acknowledging the lack of financial resources, policy makers should take notice of the 
importance of external exposure and implement initiatives to implement it. At the same 
time, SMEs should rely on governmental support (e. g. governmental initiatives such as 
"Environmental-Best Practice Programme") and regional clusters in order to access 
external sources of knowledge. They can create opportunities for knowledge acquisition 
and also, exploitation (Yli-Renko et al., 2001; Dyer and Singh, 1998) and develop the 
contacts which enable knowledge transfer and collaborations within regional social 
networks (Rogers and Larsen, 1984). It could be named as "external social capital" 
development. In fact, the continuous contact with external sources of knowledge could be 
the solution for SMEs' financial constraints (CBI, 2001). 
Results from Table 31 help to understand which practices regarding sources of external 
knowledge are preferred by firm with better performance. As explained in Chapter 7, 
attendance at external centres and fairs is highly correlated with both performance scales, 
while consultancy services does not seem to have a great impact on organisational results. 
Results of Table 29 show that firms do not highly value the acquisition of external 
knowledge through consultancy services or the attendance to external events. Thus, firms 
should realise and be encouraged to participate in external activities where the can relate 
with possible clients, collaborators and also observe the dynamics of competitors. 
Regarding market knowledge, benchmarking, market research and monitoring the market 
continuously appear significantly related to performance. Specially, market research has 
the highest correlation with effectiveness while continuous monitoring of the market has 
it with flexibility. These results seem reasonable, since in order to respond to the market 
on time and successfully, firms should be alert of its movements. On the other hand, 
firms can acquire external knowledge by establishing strategic collaboration with other 
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firms in the form of mergers, acquisitions, joint-ventures and R&D contracted-in. Results 
in Table 31, however, show that only mergers have a slight significant effect on 
effectiveness, while only R&D contracted-in relates to flexibility. Indeed, R&D 
contracted-in or Licensed-in can allow firms to be innovative and adaptable quickly, 
without requiring the development of internal capabilities. Having in mind the above 
comment, firms can start devising what activities they should start engaging in. 
Having dealt with knowledge exploration, knowledge exploitation significant scales will 
be discussed. Two scales from knowledge exploitation have resulted strong predictors of 
quick and innovative flexibility: encouragement to participate and collective integration. 
(4) Encouragement to Participate 
Encouragement to participate refers to encouraging employees to interact and discuss 
with others, but also, at an individual level, to experiment and practice their ideas. 
Therefore, it involves how individuals share and integrate knowledge. 
Sabherwal and Becerra-Fernandez (2003) find that both processes socialisation and 
internalisation influence on knowledge management effectiveness, while Lee and Choi 
(2003) give evidences of the impact of such processes on organisational performance. 
Valuable knwoelde held by people can be acquired through social interactions. The 
importance of interaction between individuals in generating knowledge and innovation 
has been highlighted by many scholars (Argyris and Schon, 1996; Arrow, 1963; Brown 
and Duguid, 1991). Even empirical studies have found a positive relationship between 
social interaction and knowledge acquisition (Liebeskind, 1996; Yli-Renko et al., 2001; 
Van Wijk et al., 2003; Soo et al., 2003). Within the same line of thinking, the results of 
the present study support the causal relationship between social interactions and 
flexibility. 
In respect to individual integration, individuals must experiment and practice in order to 
apply the knowledge acquired. What Nonaka et al. (2000) name internalisation allows the 
accumulation of tacit knowledge through experience, and it should be an inevitable step 
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after acquiring external knowledge or exchanging internal knowledge. The level of 
empowerment could influence on individuals' knowledge integration, however, 
correlation analysis does not indicate to be relevant. In the context of SMEs, 
empowerment might not be as important as in large firms, since all the operations are 
quite centralized around the manager due to the small size of the firm and interactions are 
less bureaucratic and more spontaneous. 
Together with external knowledge acquisition, intraknowledge dissemination forms the 
conceptualisation of absorptive capacity in the study of Liao et al. (2003). They define 
intraknowledge dissemination as the process of disseminating and assimilating 
knowledge, which makes it equivalent to the scale commented here. As said earlier, Liao 
et al. (2003) find a positive relationship between absorptive capacity and SMEs 
responsiveness. 
Next, specific practices and variables related to encouragement to participate will be 
commented. Regarding the format of the interactions, SMEs are more prone to have 
informal contacts and, given their size, have more human interaction than larger firms. As 
commented in Chapter 7, Table 26 shows the greater reliance on informal meetings than 
on formal ones. However, Table 27 shows that the respondents highlight the importance 
of holding formal meetings with team members, in spite of the fact that informal 
meetings are very frequent. This might reflect the importance of more formal discussion 
in order to arrive to a common understanding and direction of working. On the other 
hand, correlation analysis shows that firms with superior results, specially those related to 
flexibility, are engaged in team working and try to promote it by adopting incentive 
systems based on team results. This corroborates the positive association between social 
interaction within organisations and flexibility. 
Regarding the way in which SMEs communicates, Table 31 shows that all types of 
communications, formal and informal, direct or indirect, are related to performance 
indicators to some extent. Informal meetings with the CEO has the highest correlation 
with flexibility, while formal face to face meetings with other departments is the most 
correlated with effectiveness. On the other hand, the exchange of visits with suppliers and 
customers are significantly correlated to flexibility and those visits to the premises of 
suppliers and customers to effectiveness. Observation of activities in firms', suppliers' 
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and customers' premises can provide tacit knowledge of great importance, for example, 
to develop innovations, to enhance collaborations and to build up a relationship of trust. 
In respect to indirect communication in the form of memos, suggestion schemes which 
allow upwards communication, and periodic internal publications significantly relate to 
both performance indicators. To a lesser significance and extent, the use of metaphors 
and visual communications seem to be associated to flexibility. These results should help 
managers to shape their communication activities based on empirical evidence. 
On the other hand, individual participation requires spare time and resources, since it 
does not directly contribute to product manufacture. Although resource availability does 
not come up as significant in the multivariate analysis, Table 31 shows that the provision 
of appropriate resources is related to organisational performance, specially, to flexibility. 
Furthermore, Table 31 also indicates that flexibility is highly associated with the 
availability of resources to experiment, of pilot areas and software to simulate, of meeting 
rooms, comfortable work places and spare time to solve problems, research and discuss. 
To a lesser extent, all except from the provision of resources to experiment appear 
significantly linked to effectiveness, especially, to the provision of ergonomic work 
place. Indirectly, the latter can imply the sense of care towards staff, thus contributing to 
the atmosphere at work. 
Given the lack of resources of SMEs, resources play a role in achieving differential 
competitive advantage in terms of adaptability, innovativeness and quick response. As 
Penrose (1958) predicted, the existence of "resources in excess" might be a key 
determinant of competitive differentiation. The fact that control is not related to 
encouragement to participate cannot be enhanced under strict control systems. 
Given the dispersed distribution of the knowledge systems (Tsoukas, 1996), the 
organisational structure might be determinant in enabling internal and external 
interactions. When running cross-tabulations between the types of organisations and 
encouragement to participate, differences are found between two groups: on the one 
hand, hierarchical and flat structures, and on the other hand, matrix and flexible 
structures, being the latter superior in terms of encouragement to participate. The similar 
results for hierarchical and flat structures were intuited, since due to the small size of 
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SMEs, hierarchies cannot have many levels, hence they are quite flat in comparison with 
larger firms. 
As seen before, an appropriate culture for knowledge gives the right basis to enable true 
social interactions within organisations. At the same time, intensive social interaction 
nurtures this culture. According to March (1991), there is a mutual learning between 
socialization processes and organisations (culture, values, routines) over time. 
Another aspect that can facilitate social interactions is the implementation of interactive 
technologies. Information systems can also be key in supporting individuals interaction 
and integration across time a space. Chapter 3 describes the existing ICT which aim at 
supporting collaboration, social interaction and communication processes. However, only 
computer-based learning relates to encouragement to participate, which indicates that it 
can be a useful tool to enhance individual knowledge integration. Those ICT designed to 
support new channels of communication and collaboration (e. g. e-mail, intranet-extranet, 
groupware, forums, etc. ) are not correlated to any performance scale, with the exception 
of the slightly significant correlation of phone with effectiveness. Furthermore, these ICT 
are not associated to encouragement to participate. This result shows the less significant 
role of these technologies in SMEs compared to larger firms. There can be two possible 
explanations: first, the small size and little dispersion of manufacturing SMEs makes 
these technologies less necessary; or second, SMEs have not discovered yet or they do 
not make full use of the advantages offered by ICT. Indeed, Levy et al. (1999) argue that 
SMEs still conceive ICT as a waste of money, rather than as strategic opportunities. 
Furthermore, Caldeira and Ward (2002) indicate that the use of ICT in SMEs is a recent 
phenomenon. These issues will be expanded later in relation to the ICT results. 
5) Collective Knowledge Integration 
The final significant scale in predicting flexibility is collective integration, which makes 
reference to integrating knowledge into the organisation through open discussions, and 
reflection after projects, regardless their success. Making sense of new knowledge and 
experiences at the collective level is essential to enrich the organisational knowledge 
bases and incorporate them in terms of new routines or practices. Reflection should be 
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accompanied by open discussions in order to arrive to common interpretations and 
conclusions, hence, collective integration is influenced by organisational alignment, and 
vice versa. Therefore, collective integration ensures that the firm learns from their 
experiences and will apply them in the future. Past experiences, especially failures, are 
one of the richest sources of knowledge, thus firms should engage in extracting the 
maximum from them, but to do so, firms should exert certain control over their processes. 
This justifies the correlation between control level and collective integration. In fact, 
integration is another process that allows firms to amplify their absorptive capacity, since 
it increases the ability to recognise and evaluate new knowledge. In the dialoguing "ba" 
(Nonaka et al., 2000), organisations build up a common understanding, a shared sense of 
identity over the time (Von Krogh, 2003; Boland and Tenkasi, 1995), which allows the 
community to seize knowledge opportunities timely by deeply improving knowledge 
sharing (Von Krogh, 2003). However, as commented in previous scales, their lack of 
resources and their lack of attention to non-operational issues make SMEs more difficult 
to engage in collective integration. 
Since the classification of knowledge management capabilities differs across the different 
empirical studies, the comparison of this scale with previous research result becomes 
difficult. The only reference to empirical evidence of collective integration is made by 
Gold et al. (2001), who include it as part of the knowledge management application 
processes, finding a positive relationship between KM application and flexibility 
indicators. 
Apart from the commented communication practices, the way in which work is organized 
can influence collective knowledge integration. Indeed, individual work does not relate to 
any of the performance scales. However, all types of team working (functional, cross- 
functional and multidisciplinary) indicate significant correlations to effectiveness and 
flexibility. Therefore, firms should be aware of the importance of teamwork and promote 
it in their organisations, as it promotes the integration of individual knowledge into 
collective knowledge. 
Regarding the contextual variables, it seems that firms with greater levels of control score 
higher in collective integration. This seems logical since it reflects the typical process of 
improvement: control, sense making of the data and action to readjust. On the other hand, 
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structure also appears significantly related to collective integration. As in the previous 
case, matrix and flexible structures are keener on getting involved in collective 
integration than hierarchical and flat structures. 
The organisational learning produced as a result of the collective integration can be 
stored in explicit ways such as meeting reports, or simply in individuals' minds. Table 31 
shows that there are significant associations between generation of meeting reports and 
all performance indicators, especially with flexibility. Although reliance on individuals' 
memory is not significantly related to any indicator, access to past experiences by 
contacting staff involved appears significantly related to the performance indicators 
forming flexibility. This result highlights the importance of sharing personal experience 
as a way of building the organisational memory. 
General comments about critical factors 
To conclude, the impact of knowledge management capabilities on performance depends 
on the type of performance measure adopted. This study has differentiated two main 
performance scales: effectiveness and quick and innovative flexibility. While a culture 
based on trust and open communication is the only basic scale related to knowledge 
management which determines effectiveness, four other scales appear to be critical for 
SMEs flexibility. An appropriate knowledge management system in terms of culture and 
strategic alignment seems to be essential to achieve better results in respect to flexibility. 
Once the base is set up, knowledge exploration and exploitation can take place 
effectively. One scale regarding knowledge exploration results significant, while two 
scales come up from knowledge exploitation as critical in predicting flexibility. The three 
scales correspond with the capabilities defined by Almeida et al. (2003): scanning, 
sourcing and combinative capabilities. 
Among knowledge exploration scales, external sources of knowledge stands out. SMEs 
who acquire external knowledge excel in terms of innovation, timely response and 
adaptability. Furthermore, external sources of knowledge enable the development 
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external social capital, essential for supporting SMEs fragile conditions and in 
continuously adjusting to the new conditions of the market. 
Regarding knowledge exploitation, issues regarding knowledge integration and sharing at 
both levels, individual and organisational have resulted significant in predicting 
flexibility. Encouraging individuals to take an active role within firms by interacting with 
other individuals and by experimenting appears to be a distinctive factor for flexibility. 
Furthermore, results show that sense making at the collective level is also significant. 
Therefore, processes within and between different levels of the organisation, individual 
and collective, seem to affect organisational flexibility in terms of innovativeness, quick 
response and adaptability. This finding supports the basic posit of the KBV which 
conceives firms as social communities whose essence is their organisational capability to 
integrate the different knowledge bases (Grant, 1996). Furthermore, the results 
corroborate the idea of dynamic interactions between the different components in an 
activity system and a mutual learning over time (March, 1991). 
The results also support the idea that knowledge management intrinsically involves 
developing the absorptive capacity of the firm and, as a result, improving firm's 
responsiveness. This study is consistent with the research of Liao et al. (2003) which also 
deals with SMEs since internal and external interactions have been found significant in 
explaining flexibility. 
Another important conclusion from the results is the need to keep an eye on the external 
environment. The RBV has often been criticised for overlooking the external 
environment, however, the results demonstrate that from the KBV the capability of 
scanning external sources of knowledge and taking the most from them is of particular 
importance within the context of SMEs. It can represent the feedback loop required to 
respond to the environment timely and effectively. 
Other issues, such as collaboration or identification of internal skills have not resulted 
significant. The reason for this might be the characteristics of SMEs, such as size, 
"survival" pressure and informality among others. 
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These results differ from studies using a similar approach to this research, such as Choi 
and Lee (2003), Gold et at. (2001) and Tippins and Sohi (2003) in the sense that they find 
that all constructs regarding knowledge management capabilities are important. Apart 
from the fact of using different constructs and different analytic techniques, this might be 
due to the context of SMEs in the mechanical engineering sector, since, as theory 
suggests, context shapes the way in which knowledge is managed. 
In spite of the potential to agile interaction and integration of knowledge, generally SMEs 
are not engaged in knowledge management activities (Pelham, 2000; Duhan et al., 2001; 
Loebbecke et al., 1999). However, sooner or later SMEs should become more involved in 
these activities. The increasing importance of knowledge management for UK 
manufacturing firms is highlighted by the report of DTI (1999): "all manufacturers, large 
or small and whether from a "traditional" or high-technology sector, are and must see 
themselves as part of the knowledge-driven economy. Many UK manufacturers are 
already integrating this challenge into their thinking and action but many need to move 
faster" (p. 4). 
Thus, this section has highlighted and discussed the key factors in knowledge 
management. Moreover, specific advices on knowledge management practices have been 
commented on a best-practice basis. As a result, guidance on what aspects SMEs should 
aim at in order to successfully implement knowledge management-oriented initiative and 
catch up with the current dynamics of the marketplace. Next, the discussion on ICT 
capabilities will take place. 
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Hypothesis 2: there is a positive relationship between ICT capabilities and 
organisational performance 
The results of this study show that ICT capabilities, both technical and human 
capabilities, positively influence organisational performance, both in terms of 
effectiveness and flexibility. 
Within the literature most of the studies show a positive relationship between ICT and 
organisational performance (Bharadwaj, 2000; Lehr and Lichtenberg, 1999; Lichtenberg, 
1995; Siegel, 1997), while fewer studies find this association inconclusive (Cron and 
Sobol, 1983; Stiroh, 2001). This study agrees that it is erroneous to assume that ICT 
themselves can enhance performance (Dewett and Jones, 2001) since any competitor can 
acquire them. However, the adoption of the RBV or capabilities perspective has allowed 
to research from a more comprehensive view the real impact of ICT on organisational 
results. In this way, this research contributes to the gap in the literature spotted by Dewett 
and Jones (2001): "the role of IT in promoting innovation is very underrepresented in the 
literature because of the focus on its effectiveness-enhancing properties" (p. 326). 
The results of the present research agree with existing studies based on the RBV, which 
generally find positive relationship between ICT capabilities and performance. However, 
most of them analyse the effect on organisational performance by using financial metrics. 
Only the research of Powell and Dent-Micallef (1997) uses qualitative indicators to 
capture the firm's self-assessment on the indicators that are summarized here by the scale 
effectiveness. No study, to the best of my knowledge, has studied the effect of ICT 
capabilities on quick and innovative flexibility. Therefore, an important contribution of 
this study is that it adopts a broader concept of organisational performance. All previous 
studies focus on effectiveness, but here the impact of ICT capabilities on issues such as 
innovativeness, responsiveness and flexibility is assessed additionally. The results 
demonstrate that not only ICT capabilities improve short-term performance, but also play 
a role in long-term results. In fact, ICT capabilities are developed over time 
(Ravichandran and Lertwongsatien, 2005), so the history of choices regarding ICT and 
the accumulated experience on ICT capabilities make them difficult to be replicated, and 
thus, have an impact on the long term. In consequence, ICT capabilities seem to provide 
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sustainable competitive advantage, since they have an impact on a holistic range of 
performance indicators 
Furthermore, previous researches focus on large firms; hence this analysis contributes to 
research the scarcely studied SMEs. When comparing the results, it can be concluded that 
indistinctively, large and SMEs, find positive relationships between ICT capabilities and 
effectiveness. However, while previous studies (Powell and Dent-Micallef, 1997; 
Bharadwaj, 2000; Ravichandran and Lertwongsatien, 2005) conclude that advantages 
provided by ICT capabilities do not especially lay on technical issues but on human 
aspects, this research finds that both types of factors contribute to make a difference in 
the organisational results. Sectoral differences should be studied further in order to ensure 
that this finding is generalisable to all SMEs. 
To sum up, technical and human aspects influence both effectiveness and flexibility, 
although more ICT scales affect the latter. However, the analysis of the non-causal 
relationships based on correlations (Table 39) show that similar ICT capabilities relate to 
both performance scales. Next the critical ICT capabilities identified in this study will be 
discussed. 
Which aspects of information and communication technologies capabilities exert 
most influence on organisational performance? 
(a) Secure and Sufficient IT Intercommunication 
The possession of the sufficient technical infrastructure to promote secure inter- 
communication determines benefits in terms of effectiveness and flexibility. This finding 
support the idea that ICT lower transaction costs, enabling inter-communicate the 
different parts of the organisation, regardless of the physical distance. Therefore, since 
costs and time are reduced by secure and sufficient IT intercommunication, it improves 
organisational effectiveness. At the same time, an inter-communicative infrastructure 
supports the interaction within the firm and with external parties. In consequence, it 
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enables the development of internal and external social capital. According to report of the 
EU (European_Commission, 1995), the degree to which different agents are 
interconnected has dramatically increased. Thus, the significance of ICT in supporting 
this intercommunication seems logical. 
While Tanriverdi (2005) gives evidence of the relationship between IT infrastructure and 
performance, Dehning and Stratopoulos (2003), however, find that there is no support for 
IT infrastructure as source of sustainable competitive advantage. As in the case of 
knowledge management capabilities, different constructs and measurements have been 
used within the literature, thus results should be compared with caution. For example, 
Dehning and Stratopoulos (2003) measure sustainable competitive advantage based on 
peer rating. Another aspect to take into account is that no study before has empirically 
tested the relationship between ICT capabilities and organisational performance in SMEs; 
hence the critical factors to enhance performance might differ from larger firms. Given 
that SMEs lack of financial resources, the possession of specific technical infrastructure 
can be a distinctive factor, since firms might find difficulties in raising the necessary 
investments for ICT. Although IT investments themselves do not provide sustained 
competitive advantages, some firms may gain competitiveness by investing in ICTs 
(McFarlan, 1984; Mata and Fuerst, 1995). 
(b) Customised and Unique IT Infrastructure 
ICT have been criticised for been easily replicable, since they are pervasive and relatively 
and easy to adopt. However, the adaptation and protection of ICT to the specific 
problems of organisations is an important determinant of flexibility or long-term benefits. 
The implementation of ICT takes time, so firms should not expect immediate results but 
acknowledge that the benefits will be realized in the long-term. Powell and Dent- 
Micallef (1997) speak about the `productivity paradox'. On the other hand, it has not to 
be forgotten that the ICT can be the driver to reorganize organisational structures, 
promoting innovation and creativity inside firms as a result (Dewett and Jones, 2001). 
However, generally SMEs find it hard to justify the high-cost of customizing ICT (Levy 
and Powell, 2000; Sparrow, 2005), since they do not see them as strategic opportunities 
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(Levy et al., 1999). Nevertheless, this study gives evidence that the customisation and 
protection of the IT infrastructure is a determinant of organisational results and given its 
tailoring to the business needs, is difficult to be copied or transferred, thus it might 
provide sustainable strategic advantage. 
(c) Commitment to ICT by Non-Technical Staff 
The skills and commitment of non-technical staff, from workers to CEOs, towards the 
use of ICT predicts better effectiveness and flexibility, given that the real value of ICT 
resides on their application. However, often final users of ICT do not possess the required 
skills to make a full use of the opportunities offered by ICT (Caldeira and Ward, 2002). 
With the aim of preventing this weakness and ensure that all levels of workforce are 
equipped with the appropriate ICT skills, governmental action is taking place (DTI, 1999; 
European_Commission, 1995) 
Bearing in mind that SMEs are starting to use ICT and that ICT capabilities are 
developed over time, first movers can get competitive advantage over their competitors. 
Prior experience in using ICT will foster the absorptive capacity in respect to ICT 
implementation. In fact, the diffusion of ICT is sequential, from generic to specific 
applications (Haugh and Robson, 2005). Therefore, in order to be able to implement more 
complex applications, firms should develop the right set of skills over time by continuous 
learning at all levels of the organisation (Yates et al., 1999). The more committed to ICT 
final users are, the easier and more successfully they will accept new technologies. Thus, 
their knowledge regarding ICT is integrated both in technologies and humans (Zack, 
1999). 
(d) Business Support by IS Staff 
Business support provided by IS staff results significant in improving flexibility. The 
intelligent use of ICT aiming at supporting and improving the business processes enables 
firms to innovate their products and processes, to coordinate their processes more 
efficiently and to react flexibly to new challenges. Within this vein, Ravichandran and 
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Lertwongsatien (2005) empirically find that firms should be more concern on developing 
cooperations between ICT and business strategy, rather than investing in technologies. 
Similarly and in relation to strategic alignment, Blili and Raymond (1993) highlight the 
need for integrating IS as part of the strategic planning in order to improve firm's 
competitiveness. In contrast, the drive for adopting new ICT in SMEs usually comes 
from their clients (Sparrow, 2005). Kearns and Lederer (2003) and Tanriverdi (2005) 
empirically support the significant relationship between alignment of IT and Business 
plans and the use of IT for competitive advantage. Furthermore, as said before, the 
implementation of ICT can yield product and or process innovation (Dewett and Jones, 
2001). 
(e) Managerial Skills of IS Staff 
Finally and in connection to the previous point, the results indicate that managerial skills 
of IS staff are an important factor for flexibility. Technical staff should have the 
managerial skills to coordinate the effective and efficient implementation of ICT, 
although SMEs are poor at managerial skills (Caldeira and Ward, 2002). Traditionally, IS 
staff were a supportive function which was addressed when asked. However, nowadays 
firms require proactive IS staff who adopt a more central role in the firm, who actively 
works with other departments and manage the IS projects appropriately. Nevertheless, as 
commented in Chapter 7, the IS department or person responsible does not interact with 
other departments so often as others. 
Mata and Fuerst (1995) defend that managerial skills of IS staff is a source of competitive 
advantage, since they are developed in a socially complex process. 
To sum up, the results of the present study agree with Powell and Dent-Micallef (1997) 
who conclude that ICT alone do not produce sustainable performance advantages but 
advantages can be gained by using IT to leverage related intangible, complementary 
human and business resources. In a similar line, Ravichandran and Lertwongsatien 
(2005) and Tanriverdi (2005) empirically support the needed complementarity between 
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human and technical resources. Effective ICT capabilities draw on the `fusion' 
perspective, that is, on the mix of people, business, and technology resources (Keen's 
(1993) cited by Powell and Dent-Micallef (1997). The importance of the three human 
scales regarding ICT is reflected in the following statement of Powell and Dent-Micallef 
(1997): "Most IT users either don't know or don't trust those who designed the systems 
they work on, people only want to use ITs to the extent that they participated in defining 
them, or trust those who did' (p. 396). Human capabilities, however, are usually neglected 
and its master is probably the most difficult in developing ICT capabilities (Tanriverdi, 
2005). 
The fact that technical expertise has not resulted significant support the conclusion of 
Mata and Fuerst (1995) stating the unlikeliness of technical IT skills to sustain 
competitive advantages, since technical skills are easily transferred or copied, although, 
given the lack of in-house expertise in SMEs, it could have been expected. 
Another important issue to be commented is the wide agreement in the little attention to 
the strategic value of ICT (Ravichandran and Lertwongsatien, 2005; Sparrow, 2005; 
Levy et al., 1999). Empirical results, however, show that ICT capabilities can improve 
the firm's competitiveness by embracing a comprehensive view of all the tangible and 
intangible factors related. 
On the other hand, these results contradict the conclusion of Tippins and Sohi (2003) who 
state that ICT capabilities only have effect on the organisational performance through 
influencing in knowledge capabilities. Tanriverdi (2005) only studies the indirect effect 
of IT on financial performance through knowledge management, so no comparison can 
be done in relation to the direct effect. Previous studies might have failed to include 
intermediating capabilities (e. g. Ruiz-Mercader et al. (2006)), however, this research 
supports the direct significance of ICT on performance by adopting a holistic approach. 
Finally, the existing empirical studies highlight the importance of intangible IS resources 
(Ravichandran and Lertwongsatien, 2005; Bharadwaj, 2000; Powell and Dent-Micallef, 
1997; Dehning and Stratopoulos, 2003; Caldeira and Ward, 2002). However, this 
research also find significant the contribution of technical IS resources to organisational 
effectiveness and flexibility. This different result must be due to the particular conditions 
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of SMEs or to the focus of previous research effectiveness issues. In contrast, Byrd and 
Turner (2000) find that both technical and human ICT factors mediate in the 
infrastructure flexibility, which contribute to the overall flexibility of the firm. 
Comments on the relationship between specific information and communication 
technologies capabilities and organisational performance 
As commented in Chapter 8, few correlations are found between the types of ICT and 
performance indicators. Few integrative and interactive technologies relate to better 
organisational results. Similarly, the number of technologies employed is not statistically 
linked to better performance. This fact indicates that ICT themselves might not be as 
important as the development of the right human and technical ICT capabilities. 
On the other hand, the percentage of turnover invested in IS is related to flexibility. This 
result agrees with the study of Agarwal (1998) who finds that IS investments are vital for 
SMEs. 
According to the report of the European Commission (2004), "UK manufacturing sector 
makes good use of ICT compared with other UK industrial sectors. However it performs 
less well in comparison with overseas competitors" (p. 6). The reasons for this might lie in 
the learning curve associated with IT (Orlikowski et al., 1995; Dewett and Jones, 2001). 
Barney (1995) also highlight the role of history as a source of sustained competitive 
advantage. Lucchetti and Sterlacchini (2004) justify the better performance of US 
economy compared to European countries arguing that US business units and households 
have adopted ICT earlier, faster and more widespread. In other words, the development 
of absorptive capacity to acquire new technologies fast and effectively is of critical 
importance (Teece, 1998a). Given the turbulent conditions of the current environment, 
SMEs should understand the need of developing such ability in order to catch up and 
compete in more equal conditions with countries such as the US. 
244 
Hypothesis 3a: the impact KM capabilities is mediated by ICT capabilities 
Results partially support Hypothesis 3a, which tests the effect of ICT capabilities on 
knowledge management capabilities. Three knowledge management scales are found to 
be explained by ICT scales. These knowledge management scales are organisational for 
culture, strategic alignment and promotion of research. It is striking that knowledge 
exploration and exploitation are not specially influenced by ICT capabilities, contrary to 
knowledge management enablers. However, correlation analysis shows that most of them 
are interrelated to a certain extent. 
The existence of the required intercommunicative infrastructure support the internal 
communication processes within firms. As a result of lowering the physical 
communication barriers, social interactions are supported, and as a result, organisational 
cultures may be enhanced. However, this is not achieved unless employees are committed 
towards ICTs and have the skills to make full use of them. Although a strong focus on 
ICT is at the expense of the development of a suitable organisational culture (Liebowitz 
and Chen, 2001), an intelligent and balanced üse of ICT can also promote organisational 
culture by facilitating communication within groups and among groups (Ciborra and 
Lanzara, 1994). 
Similarly, the commitment to IT by non-technical staff together with the managerial 
skills of ICT staff are linked to strategic alignment. Managerial skills of ICT staff such as 
proactiveness and effective team working with other departments is critical in enabling 
strategic alignment within firms. It is surprising that intercommunicative infrastructure 
and business support by ICT do not seem to be determinants of strategic alignment, even 
though they can help ensure that activities within the firm are in line with the firm 
strategy and thus, its environment (Tippins and Sohi, 2003). However, when looking at 
the correlation analysis, strategic alignment appears to be related to all the ICT scales 
except from technical compatibility, which indicates that ICT capabilities are highly 
associated to strategic alignment. This result highlights the role of ICT as a supportive 
function, which may have an underlying key role in organisational competitiveness. As 
Ciborra and Lanzara (1994) claim, ICT can support the dissemination of the business 
mission. 
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Managerial skills of IT staff and the customised and unique infrastructure influence on 
research promotion. An intercommunicative infrastructure specially adapted to the 
characteristics and processes of the firms can enable better internal communications and 
sharing of organisational knowledge on past and current experiences. Research can be 
fostered as a result of the interaction of IT staff with other departments and the 
proactiveness of IT staff. On the other hand, correlation analysis demonstrates that all the 
human ICT capabilities correlate with research promotion, which demonstrates the strong 
relationship between ICT capabilities and KM capabilities. 
Although widely defended within the literature (Alavi and Leidner, 2001; Scarbrough et 
al., 1999; Ruggles, 1998; Davenport and Prusak, 1998), the intermediating role of ICT in 
enabling knowledge management has scarcely been addressed by empirical research. 
Tippins and Sohi (2003) and Tanriverdi (2005) spot this gap in the literature and 
empirically tested. The focus of Tippins and Sohi (2003) is on market knowledge, while 
Tanriverdi (2005) concentrates on large multibusiness firms. Both researches utilise 
statistical techniques different to the ones employed here. These techniques do not allow 
analysing the specific relationships between KM scales and ICT scales, but in general, 
the interrelationship between KM capabilities and ICT capabilities is supported. Their 
studies give evidence of the indirect effect of ICT capabilities on firm performance by 
leveraging KM capabilities. 
The present study adopts another perspective and analyse the scales individually in order 
to get a deeper understanding of the interaction and synergies between knowledge 
management and ICT capabilities. 
To sum up, the result of this study partially supports the hypothesis that capabilities 
complement and leverage each other in a synergistic way. Agreeing with Powell and 
Dent-Micallef (1997) and Mata and Fuerst (1995), firms can gain sustained competitive 
advantage by using information technology to leverage fundamental capabilities of the 
firm, mainly intangible, complementary human and business resources. 
246 
Hypothesis 3b: the impact of ICT capabilities is mediated by KM capabilities 
While the influence of ICT capabilities on knowledge management is widely recognized 
within the literature, the reverse relationship has been overlooked. Therefore, this study 
undertakes a comprehensive examination of the complementarities between ICT 
capabilities and knowledge management. 
Four ICT scales are explained by some KM related variables according to the regression 
analysis. However, the non-causal relationship based on correlation analysis shows 
further interrelationships between ICT and knowledge management capabilities. 
The implementation of an intercommunicative infrastructure is explained by incentive 
systems based on knowledge sharing and the acquisition of knowledge from external 
knowledge. Thus, the need to support internal collaborations may be the motive for 
implementing an intercommunicative IS. Furthermore, the relationship between 
intercommunicative infrastructure and external sources of knowledge can be explained by 
arguing that external contacts can provoke the implementation of intercommunicative 
infrastructure, either because their advantages have been observed or because external 
sources of funding and support have been found. As Powell and Dent-Micallef (1997) 
states "best practices benchmarking is essential to the development of competitive IT 
systems (Boar, 1994; Hammer and Champy, 1993)" (p. 383). 
Research promotion seems to be a determinant of implementing a customised and unique 
IT infrastructure. The encouragement to research may result in exposing firms to new 
technologies or practices which, once adopted and adapted to the firms' needs, will 
benefit their functioning. Furthermore, by assessing current and past experiences, firms 
can determine what customisation of the ICT infrastructure will improve their processes. 
Given that the infrastructure will be customized according to the idiosyncratic situation of 
the firm, it becomes unique and useless to be copy. It has to be noticed that both scales, 
research promotion and customized and unique IT infrastructure feed on each other 
creating a favourable cycle. Similarly, such reciprocal interaction also occurs between 
research promotion and managerial skills of IT staff. Therefore, the promotion of 
research and managerial skills of IT interact synergistically. 
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The same synergistic phenomenon happens when considering strategic alignment. 
Strategic alignment influences on commitment to IT from non-technical staff and on the 
managerial skills of ICT staff, but at the same time, these scales enhance the strategic 
alignment within the firm. The development of human skills with respect to ICT should 
be guided by the business strategy of the firm. ICT staff equipped with the right 
managerial skills will contribute to supporting the strategic alignment, since they would 
interact with other departments and manage the implementation of ICT to support the 
business processes properly. Managerial ICT skills are relevant in linking different 
functions within firms (Mata and Fuerst, 1995). Within the same vein, the ability of 
effective use of ICT will allow better internal collaboration through ICT and alignment to 
the business strategy. 
Thus, results show that capabilities interact synergistically and empirically test the 
concept of dynamic capabilities (Teece et al., 1997). 
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Hypotheses 4a/4b/4c: the impact of KM and ICT capabilities and on organisational 
performance is mediated by the organisational context 
When analysing the mediating effect of contextual variables on the relationship between 
KM and ICT capabilities and organisational performance, two contextual variables 
(turbulence and process) appear to be influential in flexibility and effectiveness, 
respectively. 
Technological turbulence refers to the level of change to which firms undergo. Results 
show that those firms which frequently undergo changes are more likely to obtain 
superior performance in terms of innovative and quick flexibility. This finding supports 
the argument of Antonacopoulou et al. (2005) which state that the ability to reconfigure 
the firm's asset structure continuously enhances the organisational renewal. Firms which 
perform in technologically turbulent environments are forced to adapt themselves 
continuously in order to respond to the environmental changes (Lin and Germain, 2003), 
developing better knowledge management capabilities than those who operate in less 
turbulent environments (Teece et al., 1997; Teece, 2000). Thus, technological turbulence 
makes firms more proactive and less complacent. Firms develop capabilities to change 
over time that will enable them to face sudden changes in the marketplace better. 
Somehow, this phenomenon illustrates the concept of absorptive capacity augments the 
capability to identify opportunities and the speed at which knowledge is assimilated by 
firms. As commented before, absorptive capacity has a positive effect on the effective 
acquisition of ICT. In fact, the number of ICT adopted correlates to the level of 
turbulence (see Chapter 7). Non-causal analysis based on correlations shows also 
associations between technological turbulence and effectiveness, although to a less 
extent. Thus, results agree with Droge et al. (2003), who find that technological 
turbulence is positively related to created knowledge and applied knowledge 
Looking at the knowledge management practices more related to turbulence, as 
commented in Chapter 7, those regarding the provision of resources and the acquisition 
of external knowledge stand out. This indicates that those firms firms going through 
higher levels of change provide more resources to work individually and *in teams. 
Change requires time and effort, not directly related to production, and firms should 
realize of the importance of investing in such aspects. Furthermore, the fact that 
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turbulence and external sources of knowledge are statistically related, being both 
significant determinants of flexibility, suggests that continuous renewal might result from 
adjusting to the market dynamics. Furthermore, turbulence was found negatively related 
to data stored in paper-form. Nowadays, responsiveness requires the availability of the 
right and last minute updated information at the right moment, a characteristic that 
computer databases enormously enhance. 
With respect to specific ICT, turbulence is highly correlated to all sorts of tools, including 
sophisticated communication technologies (groupware, extranet, intranet, integrated 
software (ERP/MRP) among others), automation technologies (data mining, expert 
decision software, workflow, etc. ) and training based on computers. 
To sum up, firms with high levels of turbulence usually excel in the use of ICT, they have 
greater exposure to external sources of knowledge and they provide sufficient resources 
to work individually and in teams. As a result, they achieve superior innovativeness, 
responsiveness and adaptability. Using the words of Augier and Teece (2006), these firms 
are entrepreneurial. Based on the work of Winter (1986), they argue that "entrepreneurs 
carry out "new combinations", mere managers do not" (p. 396). 
Partial correlations show that, in general, KM and ICT capabilities are affected by 
contextual variables. Furthermore, correlation analysis between contextual variables and 
KM and ICT capabilities (Appendix IV) also gives some useful insights about their 
interactions. Some of these correlations have been explained in previous sections, but 
others are worthwhile to be addressed. For example, control is linked to external sources 
of knowledge, collective knowledge integration and collaboration promotion. Control 
over the organisation processes seems to imply also control over external source of 
knowledge. This can lead to work together and discuss about the information gathered in 
order to reach common views and action plans. On the other hand, size and age are 
significantly but negatively related to some KM capabilities. In contrast, Droge et al 
(2004) did not find any relationship between size and knowledge application and 
creation. However, the present study is only dealing with SMEs, hence result can differ. 
Therefore, within the context of SMEs, older and bigger firms are less keen in carrying 
out specific knowledge management practices such as collective knowledge acquisition 
and knowledge exchange with business partners. These scales refer to the firm's 
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relationships with their partners. Older firms might still work in traditional ways, 
focusing on productivity and without realizing of the importance of external networking 
in the current environment. On the other hand, larger firms appear to develop greater ICT 
capabilities, in terms of infrastructure and technical expertise. This is justified by the 
financial difficulties faced by small firms. In fact, the availability of resources appears 
negatively related to size. 
In general, ICT capabilities appear more related by contextual variables than knowledge 
management capabilities. Specifically, size, technological turbulence, control and 
empowerment are positively associated to several human and ICT capabilities. 
Although external factors can also influence on the effect of knowledge management and 
ICT capabilities, they are already controlled to some extent, since this research has 
concentrated on a specific group of firms: manufacturers, within the mechanical 
engineering and machine sector, located in the UK. Furthermore, the turbulence of the 
external environment can be reflected in the technological turbulence within firms. 
To conclude, context matters, and, in consequence, the contingency theory is valid when 
studying information systems and knowledge management capabilities. 
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8.9 Validity of the Results 
Statistical analysis carried out by the present study has aimed to ensure validity and 
reliability. Validity means that the measures are measuring what they attempt and that the 
conclusions drawn from the analysis are rigorous and reliable. Reliability refers to the 
consistency of the results, that is, the degree to which repeated measurements in the same 
conditions would yield the same results. 
There are different types of validity but not consensus on how to label or differentiate 
them. Here the four more common types will be discussed: 
(1) Statistical conclusion validity 
Statistical validity implies that the conclusions are drawn following a proper use of 
statistics. Extensive reading on statistics and consultation to specialists have allowed 
analysing the data with confidence. In order to achieve this type of validity, different 
techniques have been applied by following systematic procedures. Although conclusions 
should validated by replicating them with a new sample, in the case of CCA, such 
validation has been achieved by doing a sensitivity analysis of the correlations. 
ý2ý Internal (causal) validity 
The interrelationships between the main variables (KM, ICT and Performance) are based 
on the existing literature and have been controlled by several variables, carefully selected. 
In this way, the analysis has avoided some kind of bias in the cause-effect relationship. 
(3) External (generalising) validity 
This type of validity refers to generalising the conclusions to the population. The best 
way of ensuring generalisability is by replicating the study as many times as possible. 
However, due to the lack of resources, this step will be left for future research. On the 
other hand, the researcher extracted a random sample from the population, so, to some 
extent, this supports the generalisability of the results. Furthermore, the ratios of 
observation per variables have been sufficient in most of the cases. 
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(4) Construct (measurement) validity 
As seen in section Factor Analysis, all the constructs have been rigorously selected. 
After, they have been examined in order to ensure that the items within a construct 
correlated among themselves. This is the so-called convergent validity and is measured 
by Cronbach's alpha. All the constructs used in the present research have appropriate 
Cronbach's alphas and also, they meet the requirement of unidimensionality. 
Another way of ensuring construct validity is by doing cross-validation for example on a 
new sample. However, the lack of sufficient data makes the cross-validation impossible. 
This is one of the limitations of the study, which should be addressed in future research. 
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8.10 Summary of the Chapter 
This chapter has aimed to analyse and discuss research questions and hypotheses defined 
in Chapter 5. The findings are summarised in Table 47 and their discussion is resumed 
below. 
Hypotheses la11b: there is a positive relationship between knowledge management 
capabilities and performance 
The importance of knowledge management capabilities on explaining organisational 
performance depends on the type of performance measurement looked at. The effect o 
knowledge management capabilities is hardly noticed on effectiveness, while they predict 
quick and innovative flexibility to a greater extent. Having in mind the volatility of the 
new economy, long-term advantages such as greater innovation, quicker response and 
adaptability might be critical in surviving. Thus, "knowledge makes performance more 
reliable" (March, 1991: 83). 
Knowledge enablers such as culture and strategic alignment are significant determinants 
of flexibility. When considering the KM processes, three scales appear to be significant: 
external sources of knowledge, encouragement to participate and collective knowledge 
integration. They correspond to scanning, sourcing and combinative capabilities 
(Almeida et al., 2003). Processes within and between different levels of the organisation, 
individual and collective, affect flexibility, which corroborates the idea of dynamic 
interactions between the different components in an activity system and a mutual learning 
over time (March, 1991). 
Hypothesis 2: there is a positive relationship between ICT capabilities and 
organisational performance 
Technical and human ICT aspects influence both effectiveness and flexibility, although 
more ICT scales influence on the latter. However, the analysis of the non-causal 
relationships based on correlations (Appendix IV) show that similar ICT capabilities 
relate to both performance scales. Past studies have usually studied the relationship 
between ICT capabilities and performance by paying attention to financial performance. 
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Therefore, this study introduces a new perspective to analyse the effect of ICT 
capabilities and also finds that in the context of SMEs, not only human capabilities but 
also technical capabilities are important for organisational outcomes. 
Hypotheses 3a/3b: knowledge management capabilities and ICT capabilities 
intermediate between each other 
The result of this study partially supports the hypothesis that capabilities complement and 
leverage each other in a synergistic way. Several relationships between ICT capabilities 
and knowledge management capabilities are found, in one or both directions according to 
regression analysis. Especially, ICT capabilities influence on knowledge management 
enablers (culture for knowledge and strategic alignment). However, the correlation 
analysis shows further interrelationships between ICT and knowledge management 
capabilities. All in all, results show that capabilities interact synergistically and 
empirically test the concept of dynamic capabilities (Teece et al., 1997). 
Hypotheses 4a14b/4c: the effect of knowledge management and ICT capabilities are 
mediated by contextual variables but also their effect on organisational performance is 
mediated by the organisational context 
When analysing the mediating effect of contextual variables on the relationship between 
KM and ICT capabilities and organisational performance, a contextual variable, 
turbulence, seems to be of critical importance in predicting effectiveness and flexibility 
since it represents the ability of firms to transform and retransform themselves 
continuously. It can be an indicator of the absorptive capacity developed by the firm and 
it usually goes accompanied by extensive use of ICT, frequent exposure to external 
sources of knowledge, provision of resources to work individually and in teams and the 
non-reliance on paper-based information. 
Simple and partial correlation analysis between contextual variables and KM and ICT 
capabilities (Table 39) suggest that contextual variables have an effect on ICT, 
knowledge management and performance, which supports that importance of considering 
the contingency approach in knowledge management and ICT research. 
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Chapter 9: Conclusions 
The purpose of this chapter is to: 
(1) Summarise the main findings of the research in relation to the research 
questions and objectives defined in Chapter 5 
(2) Assess the contributions of this thesis and thus, discuss the following 
research question (also outlined in Chapter 5): 
" What advice should be given to practitioners and policy makers in order to promote 
the effective implementation of KM capabilities and enhancement of ICT capabilities? 
(3) Identify the limitations of this study 
(4) Define possible directions for future research 
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9.1 Introduction 
This research has met the main objective defined in Section 1.3 by examining the 
relationships between knowledge management capabilities, information and 
communication technologies capabilities and their impact on organisational 
performance. It has addressed the research objectives proposed in Section 5.2 and 
tested the hypotheses also defined in Section 5.2, with a sample of 159 SMEs 
manufacturers within the UK mechanical sector. After checking the validity of the data, 
different statistical techniques have been applied. 
The results suggest that knowledge management have a positive effect on issues such as 
innovativeness, responsiveness and adaptability (here named under the label of "quick 
and innovative flexibility" or simply "flexibility"), while not effect was found on 
success, profitability, market-share and growth (here named under the label 
"effectiveness" given their more tangible nature). The most important factors in 
contributing to SMEs' flexibility are: (a) the existence of an appropriate culture for 
knowledge, where open and transparent communications can take place, (b) the 
alignment of all the organisational activities towards common objectives, (c) the 
acquisition of knowledge from external sources, (d) the exploitation of this knowledge 
by individuals, assimilating it by personal experience and sharing it with others, (e) the 
integration of knowledge at the organisational level by discussing and reflecting on past 
or current experiences with the aim of arriving to common interpretations. Table 31 
shows an examination of specific practices and their relationship with performance 
indicators, which gives an idea of what practices are more frequent in those firms with 
superior performance. 
On the other hand, results indicate that there is a positive relationship between ICT 
capabilities and both types of performance indicators. The most critical factors in 
enabling better organisational results include technical and human capabilities. Among 
the technical capabilities, the possession of a (a) safe and adequate infrastructure which 
supports intercommunication and (b) which is adapted to the specific needs of the 
business are the most significant factors. There are three main human ICT capabilities 
which result significant in explaining better performance: (a) the commitment towards 
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ICT by all staff not specialist in ICT, (b) the support provided by the IT staff in 
supporting the business activities and strategy and (c) the managerial skills of the IT 
staff to implement ICT and work with other parties. 
The interaction among some ICT and KM capabilities has been supported, hence the 
complementarity of capabilities is suggested. Furthermore, the investigation of the 
effect of contextual factors concludes that they mediate in the impact of ICT and KM 
capabilities on organisational performance and on performance itself. Especially 
technological turbulence, which represents the level of change firms undergo, has a 
significant impact on the flexibility. 
Thus, results suggest that a set of firm's physical, human and organisational capital 
influences on improving efficiency and flexibility (Wernerfelt, 1984). Due to the nature 
of the topic, most of the factors are intangible and they are developed over time, hence 
they are difficult to be imitated but also to be achieved. As commented in Chapter 2, 
this type of resources or capabilities provide with sustainable competitive advantage. 
After having resumed the conclusions of this research, this final chapter will discuss the 
theoretical and practical contributions and the future research directions that emerge. 
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9.2 Contributions of the Present Research 
As predicted in Section 1.3 and Section 5.3, this research has provided theoretical and 
practical contributions which will be discussed next. 
9 Contributions to the theory 
This research contributes to the KM and IS literatures by merging the research on 
knowledge management capabilities and ICT capabilities done separately, into a uni ue 
conceptual model. While research on ICT has incorporated a more comprehensive view of 
the value and impact of ICT based on the RBV, prior studies on knowledge management 
have studied the role of ICTs in knowledge management by simply analysing the use of 
specific technologies. In spite of the similar paths followed by researches on knowledge 
management and ICT, an integrative research has been scarcely explored. Only Tippins and 
Sohi (2003) and Tanriverdi (2005) have adopted a more holistic approach. The study of 
Tippins and Sohi (2003) focuses on market knowledge while Tanriverdi (2005) 
concentrates on customer, product and managerial knowledge. This research, however, 
focuses on the creation of organisational knowledge regardless the content of knowledge, 
involving all the parties of the firm. Thus, the conceptualisations differ and allow providing 
different perspectives of the phenomenon. The integration of research done independently 
into a single model has allowed the assessment of the real impact of knowledge 
management and ICT on organisational performance and, simultaneously, their 
interrelationships with greater and more holistic theoretical coherence. As Teece (1998a) 
argues, knowledge management can integrate important work in different fields such as 
strategy and information systems which might provide important insights into specific 
aspects of knowledge management, difficult or even impossible to be achieved when 
studied individually. Similarly, the role of knowledge management enhancing ICT 
capabilities has been overlooked in the literature. Although the literature recognizes the 
influence of cultural issues (Walsham, 1993) and on learning activities on ICTs (Eisenhardt 
and Martin, 2000), previous research has failed to empirically examine it under a holistic 
view. 
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As a result, this research has contributed to the debate regarding to the role of ICTs in 
knowledge management by adopting a more balanced and comprehensive perspective of 
ICTs based on a socio-technical approach. The results show their synergistic and in no case 
negative interactions. Therefore, this research also contributes to the debate between 
knowledge management and organisational learning presented in Chapter 3. Their opposite 
views can be brought together when adopting a comprehensive view of ICT capabilities. 
Knowledge management should not be equivalent of developing new technologies, but of 
enhancing individuals and their social relationships, both internally and with the external 
environment, with the aim of pursuing the organisational goals. However, the strategic role 
of ICT in supporting such processes should not be overlooked. 
This research contributes to the IS and KM literature by empirically testing the concepts of 
ICT and KM capabilities within the context of SMEs. Despite their large number and their 
importance in the European economy, previous researches on knowledge management 
(Chaston et al., 2001; Ruiz-Mercader et al., 2006) and on information systems (Caldeira 
and Ward, 2002) have neglected it. As seen in Tables 3 and 4, no previous study adopting a 
socio-technical view of ICT, either alone or conjunction with knowledge management, has 
ever focused on this segment of firms that have especial characteristics. Only one study 
(Ruiz-Mercader et al., 2006) has studied organisational learning on IT small firms. 
However, they fail to incorporate a comprehensive view of ICT capabilities. Given the 
turbulent environment and SMEs' volatile situation, it is critical to understand the 
dynamics of SMEs regarding knowledge management and ICT capabilities, in order to 
increase and sustain their competitive advantage. Therefore, this study has contributed to 
study and theorise about the specific problems of SMEs, specifically, of manufacturer 
SMEs located in the UK within the mechanical engineering sector, and manufacturers. 
Within the line of dynamic capabilities, this study finds support for the complementarity of 
ICT technical and human resources in SMEs. Thus, this research contributes to emphasise 
the importance of considering socio-technical principles and practices, which has not 
received the expected practical impact (Doherty and King, 2005; Clegg, 2000). Both 
human and technical capabilities are necessary to support SMEs' performance as a whole. 
The conclusions with respect to the relationship between ICT capabilities and performance 
in large firms are inconclusive (Melville et al., 2004), most of the studies agree on the 
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greatest importance of human factors. Moreover, the adoption of a holistic view of ICT can 
explain why, regardless acquiring the same technologies, results differ from firm to firm. 
The over-emphasis on developing and implementing ICT has misled the impact of ICT on 
organisations and, in consequence, on knowledge management. The disappointment of 
implementing ICT and not getting the expected results, but even opposite outcomes, should 
not conclude in diminishing the value of ICT. If appropriately directed, ICT have enormous 
power. Therefore, the conclusion of failed implementations of ICT should lie in the misuse 
or mismanagement of ICT. The understanding of the successful development of ICT is of 
critical importance in the current environment. ICT are increasing, both in complexity and 
in strategic role. The development of the internal capabilities to take the maximum 
advantage of the potential of ICT would become essential to survive. For example, the 
OECD (2005) claims that e-commerce might be the gateway for SMEs. However, firms 
should notice that such development happens over time, following a learning curve which 
develops the absorptive capacity of the firm to implement new technologies. Although ICT 
per se usually do not provide competitive advantage, they can become strategic by their 
complementarity with human and business resources and by supporting other capabilities, 
by supporting the business strategy and by driving innovations in terms of products, 
processes and organisations. Mata and Fuerst (1995) claim that empirical tests of the 
resource-based arguments about ICT attributes should be carried out. More recently, 
Doherty and King, 2005 claim that "there is an urgent need for well focused and rigorous 
research that seeks to shed fresh insights into the nature of the organisational impacts of 
information technology and the ways in which they can best be proactively managed to 
promote the development of effective, value-adding information systems" (p. 2). 
Regarding knowledge management, this study concludes that an appropriate culture to 
enable knowledge and strategic alignment of internal activities are essential in SMEs, as 
other studies conclude when studying larger firms. Furthermore, the significance of both 
sharing and integrating knowledge at the individual and organisational level is common to 
larger firms. However, it also observes that, while for larger firms the main challenge is 
usually to identify internal skills and capabilities, for SMEs the interaction with the 
external environment seems of critical importance. This has been the first study that has 
researched the phenomenon in SMEs from an integrative perspective and has arrived to 
some important findings which should be a strong ground for further research. 
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This research contributes to the KM literature by offering an alternative operationalisation 
of KM capabilities. This research provides at least a partial to the criticism that the RBV 
has not been sufficiently operationalised (Hoskisson et al., 1999). The lack of 
operationalisation within the knowledge management area has also been spotted by Staples 
et al. (2001). They claim that more empirical research on knowledge management focused 
on the knowledge-based capabilities is needed, since this view may help to develop a new 
and more managerial approach. 
Although this research basically lies in the KBV which derives from the RBV, ideas from 
different theories have been brought up together in their operationalisation: mainly the 
dynamic capabilities approach (Teece et al., 1997) by assuming the complementarity 
among capabilities and among human and technical aspects; the evolutionary approach by 
assuming that knowledge is embedded in the organisational routines, culture, etc.; and 
activity systems theory (Blacker, 1993), as knowledge is created through interactions 
among all the organisational elements (Tsoukas and Vladimirou, 2001). Results give 
evidence of the significance of managing knowledge bases at all levels of the organisation: 
individually, organisationally and externally. Thus, firms should be studied as dynamic 
systems which integrate internal and external knowledge. The consideration of these 
theories has also enabled to adopt a comprehensive approach of study, which previous 
researches usually lack. For example, although commonly agreed in the theory, the 
inclusion of contextual factors fails in many empirical studies on knowledge management, 
but even more, within the ICT capabilities literature. Contextual factors can have much to 
explain in the state of ICT capabilities within the firm. For example, Levy and Powell 
(2000) state that usually the reason for ICT adoption failure is the lack of reorganisation of 
the organisation structures. On the other hand, the external context has been controlled by 
some extent by narrowing the focus to manufacturer SMEs within the mechanical 
engineering sector. Prior research has overlooked the influence of the external environment 
on KM and, especially, on ICT capabilities. 
Therefore, this study contributes to the operationalisation of the RBV/KBV by addressing it 
from a relatively comprehensive perspective, by taking into account the different 
theoretical arguments established in the literature. 
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As a result, this research contributes to the KM literature by Providing empirical 
grounding. A methodological contribution of this study is the empirical application of the 
KBV or RBV by empirically analysing the influence of knowledge and ICT on 
performance, individually and in a combinative way, in a sample of 159 manufacturer 
SMEs within the UK mechanical engineering sector. Literature on knowledge management 
mainly focuses on conceptual work or anecdotal evidence (Un and Cuervo-Cazurra, 2004; 
Chaston et al., 2001), which has led to a lack of empirical studies based on large-scale 
surveys, especially on SMEs, which provides more generalisable findings. Similarly, 
empirical theory testing about ICT from the RBV is more acute within SMEs. Doing so, 
this research contributes to advancing in the "research wheel" commented in Chapter 6 and 
represented in Figure 28. 
Given that the KBV has recently emerged as a new stream of the RBV, therefore, it needs 
empirical foundations to contribute in its establishment. Therefore, this research contributes 
to reduce the lack of empirical grounding of the RBV (Priem and Butler, 2001) or the KBV 
(Eisenhardt and Martin, 2000). 
Last but not least, this research contributes to the strategy literature by adopting a 
comprehensive view organisational performance. As seen in Chapter 10, a key point in 
the discussion of the role of knowledge management and ICT on organisational outcomes 
is how organisational performance is measured. This research has contributed to the field 
by adopting a comprehensive set of organisational performance indicators, which has 
resulted in two main scales: effectiveness and innovative and quick flexibility. These two 
scales represent short- and long-term advantages for firms, which has enabled a 
comprehensive understanding of the impact of ICT and KM capabilities. Knowledge 
management capabilities have been found to have a greater impact on long-term 
advantages, such as innovativeness, quick response and adaptability. As Corso et al. (2003) 
predict: "knowledge now plays and will continue an important role in the future in 
determining a firm's capability to innovate and hence, its long-run effectiveness and 
survival' (p. 397). This could explain the failed expectations of practitioners with regard of 
the impact of knowledge management initiatives on their outcomes. Generally, previous 
researches have limited to include financial metrics or indicators. Regarding ICT 
capabilities, the need of assessing the effect of ICT in a more comprehensive way is spotted 
263 
by Dewett and Jones (2001): "theoretical or empirical treatment of the way IT moderates 
the effects of strategy on organisational outcomes such as effectiveness and innovation or 
performance in general has not been a recent focus in top management journals" (p. 335). 
Similarly, Corso et al. (2003) propose the study of the effect of knowledge management 
according to different types of performance. Therefore, this research contributes to fill in 
this gap and, also, to clarify the real effect of knowledge management and ICT capabilities 
in organisations. 
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" Practical contributions 
From the practical standpoint, this study makes several contributions. 
Contributions to practitioners 
First of all, this research contributes to practitioners by eliciting the actual impact of 
knowledge management in SMEs. This study has demonstrated the lack of quantitative 
studies on knowledge management and the urgency to address this topic in order to 
generate a greater understanding on the issues involved, since fifty percent of the 
knowledge management initiatives fail (Call, 2005). 
Knowledge management has a significant effect on innovation, quick response and 
adaptability, which is essential in the current economy. Thus, managers must not expect 
immediate effects of activities enhancing knowledge management, but they should 
acknowledge that they contribute to the development of capabilities which might be 
essential to overcome the uncertainties of the markets and whose effect will be visible in 
the long-term. Therefore, SMEs must make a trade-off of immediate and long run benefits. 
As stated in Chapter 4, SMEs should be aware of the need for competing, not only on a 
low-cost basis, but on a knowledge and innovation basis due to the fact that the 
globalisation of the markets have made industrialized countries such the UK high-cost 
environment (Vos et al., 1998). 
Second, this empirical study contributes to identifying the critical factors on knowledge 
management for SMEs and give advice to managers based on a best practice basis. This 
research has aimed to help practitioners in identifying the key areas where their firms 
should start working on given that they seem not be discouraged for not having 
experiencing its benefits. The adoption of a practice-based approach facilitates the 
understanding of the "problem" of knowledge management in more graspable and simple 
ways based on empirical evidence by giving empirical evidence of what specific practices 
regarding knowledge management are positively related to organisational performance. 
Specific recommendations for managers are summarised in Table 31 and commented in 
Chapter 7 and 8 with the aim of promoting the defined critical factors in knowledge 
management which are recalled next: 
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(a) Managers should make efforts in enabling a trustworthy working atmosphere since 
results show that a transparent and caring culture where communications are open and 
frequent is basic for enhancing the well functioning of the firm and thus, achieving 
better organisational results. 
(b) Furthermore, managers should make sure that all individuals and functions in the firm 
pursue the same objectives and mission, that all the functions of the firm should be 
strategically aligned. In this way, every member of the staff will be guided and will 
enable the coordinated action of the firm. 
(c) At the same time, managers should realise of the critical importance of interacting with 
the external environment. They must realise of the changing environment where 
traditional ways of working are not longer valid and acquire new ways of thinking to 
play according to the new competition rules. SMEs, known for their concern on daily 
problems, should be aware of the dynamics of the marketplace and believe that the key 
for their survival might be the development of internal and external capabilities. The 
survival in the global economy depends on the development of competencies to exploit 
external opportunities (Lei et al., 1996; Hitt et al., 2000). 
(d) Similarly, managers must promote experimentation, interaction among people and 
discussions to arrive to common understandings since they are highly determinants of 
the organisational flexibility, regardless the lack of productivity or tangible outcomes. 
Thus, they should provide enough resources such as spare time to enable these 
activities (Brown and Duguid, 1991). 
To know what practices regarding the above scales are more related to organisational 
performance, that is, more used in those firms with better results, see Table 31. 
(e) Although, in general, specific ICT do not seem to be related to better organisational 
results (see Table 35), managers should know that the use of simulation software 
(which enables experimentation) and workflow or process management software 
(which enhances internal coordination) appears to be significantly related to greater 
flexibility. On the other hand, data mining (which enables sophisticated and efficient 
data management) is highly associated to greater effectiveness. 
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Third, this research lends evidence of the importance of the organisational renewal. 
Managers must realise that the level of technological turbulence which firms undergo 
enhances flexibility. Thus, the more changes firms go through, the more innovative, the 
quicker and the more adaptable firms become. Therefore, practitioners must not be afraid 
of changes and understand its benefits. Indeed, history is an important factor in knowledge 
management, since the organisational learning that occurs over time remains embedded in 
the firm's culture, routines and structures. As DTI (1999) claims, UK manufacturers need 
to move faster in the integration of knowledge management into their strategic thinking. 
Similarly, from the ICT perspective, the learning curve associated with IT (Orlikowski et 
al., 1995; Dewett and Jones, 2001) can explain the lag of UK industrial sectors regarding 
the use of ICT in comparison with overseas competitors (European_Commission, 1995). 
Lucchetti and Sterlacchini (2004) also justify the better performance of US economy 
compared to European countries arguing that US business units and households have 
adopted ICT earlier, faster and more widespread. Given the turbulent conditions of the 
current environment, managers should understand that more efforts should be made in 
order to catch up competitors and compete in more equal terms. 
Fourth, the present research contributes to de hing which ICT capabilities are vital for 
business success (Sambamurthy and Zmud, 2000b). Sambamurthy and Subramani (2005) 
highlight the lack of insight into knowledge management for practitioners commented 
before and state that "it is equally problematic for IT researchers because the diversity of 
organisational processes through which information systems affect the management of 
intangible assets in firms are not fully appreciated" (p. 2). They also remark the need for 
understanding the contextual differences. A set of recommendations are drawn on observed 
"best practices" and will help managers and policy makers to have a better understanding 
and make the right decisions about ICT, without overemphasizing neither underestimating 
them. Results show that, regardless the technology, those firms with superior ICT 
capabilities achieve better results in terms of effectiveness and flexibility. These ICT 
capabilities refer to human and technical skills, which proves that, despite their promising 
potential, the use of ICT is not straight forward, but requires certain skills or accumulated 
capabilities. Plenty of failed applications of ICT for knowledge management purposes 
endorse this fact. 
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Therefore, managers should not concentrate on investing in ICT but have in mind several 
issues: the need for implementing secure intercommunicative infrastructures customized to 
their needs. Also, managers should concern on developing managerial skills among 
technical staff while technical skills should be promoted among non-technical staff. For 
example, training could be provided. Technical staff should adopt a more proactive role 
and participate in the business strategy since they, and as a result ICTs, can support of the 
business activities and strategy. They should work in close cooperation with other 
functions, since in the 2151 century technology has become essential part of our lives and, 
thus, businesses. The increasing development of these technologies, both in number and in 
complexity, their use might be a decisive factor in surviving under the new "rules" of 
competition. Due to the new conditions of competition and the rapid development of 
innovative information and communication technologies, firms are able to operate in ways 
that were unthinkable before. Thus, no longer technology should be used for simply 
automation, but for more strategic uses in a coordinated way in line with the business 
strategy. Practices such as benchmarking may play an important role in using ICT to 
upgrade organisational capabilities. For example, by enhancing other capabilities such as 
knowledge management. The understanding of the real effect of ICT is critical given the 
costly investments which some firms are allocating to implementing new ICTs (Lucas, 
1999). 
All in all, managers should consider a balanced mix of human, organisational and 
technical aspects when implementing knowledge management initiatives, as well as new 
information and communication technologies. The violation of this balance such the 
overemphasis of technological issues might be the cause of failures in knowledge 
management programmes. As Tsui (2005) recalls, many of these programmes are primarily 
driven by the implementation of new technologies. In fact, as Figure 32 shows, in spite of 
acknowledging their importance, people and culture are usually overlooked. This study 
gives evidence of the critical role of such aspects. 
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Q given importance 
(based on 5-point Liked scale) 
  desired importance 
Figure 32: Comparison of the issues that are and that should be considered when 
implementing K\I initiatives 
(Sow-ce: (Eddwau-cds ct at., 2003)) 
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People Technology Culture 
Contributions to policy-makers 
Finally, policy-makers should take into consideration the issues highlighted above and 
provide support to SMEs to develop critical capabilities: support to engage in more 
strategic activities, support to keep updated about the environment dynamics, support to 
develop human ICT capabilities, support to let SMEs become closer to each other and to 
institutions. 
As commented in Chapter 8, some of these activities have already been set up. For 
example, the government is developing "a vision of manufacturing in the next 20 years and 
provide practical guidance to help prepare manufacturing industry for the future, through 
the Manufacturing 2020 Foresight Panel" (DTI, 1999: 5). Also, other institutions (Regional 
Development Agencies (RDAs), Business Links, Small Business Council (SBC) or 
Business Gateway in Scotland) or initiatives (UK's Skills Strategy, Sector Skills Councils, 
Small Firms Initiative, Lifelong Learning Department, etc. ) are providing information, 
advice and access to experts and are facilitating the development of the required skills on 
issues related to businesses. 
Therefore, results support the governmental policy directions, but the inclusion of the 
critical factors highlighted here should be taken into consideration. For example, means to 
facilitate: 
- technological and markets surveillance 
- organisational change (e. g. training on change management) 
- interaction with external parties (e. g. organising or promoting the attendance to 
external events) 
- technical advice on what ICTs to implement and how to do it 
- the required resources to work individually and in collaboration with other 
companies (e. g. laboratories, meeting rooms, etc. ) 
- constantly update on programmes or activities of interest through ICTs in order to 
do it fast and dynamic 
- and many others 
could be of strategic importance for the strategic development of SMEs. 
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9.3 Limitations of the Present Research 
First, the limited sample size has restricted the statistical analysis and validation of the 
results. Larger samples would have allowed to used techniques such as structural equation 
modelling and also, validate the results by splitting the sample. However, I believe that the 
statistical analysis carried out has alleviated these initial difficulties in the best way, by 
having in mind the limitation of the sample size in all the techniques and by using diverse 
statistical methods in order to corroborate the results. 
Second, the reliance on a unique informant to gather organisational data is widely used 
given their advantages of response rate, time and cost. However, it presents the weakness 
of a single opinion or perception. Given the small size of SMEs, the information provided 
by managers is considered valid, since they usually take part in most of the firm's 
activities. Another assumption that could be under question is the sample homogeneity. As 
discussed in Chapter 6, the impact of this limitation is relatively small, since the sample has 
already narrowed down according to key characteristics such as sector, manufacturing and 
size. 
Third, the results provided by this research are limited to a specific sector and to a unique 
country. However, the reason to do so was the acknowledgement of heterogeneity within 
SMEs. Therefore, the conclusions can be applied to firms within this segment of firms, 
hence the generabilisability of the results should be cautious. However, similar results 
would expected in other European countries within the same sector, since location within 
the UK has not shown big differences and the European Union is provoking the 
homogenisation of the countries to a certain extent. That is, greater differences could be 
expected with nations such as USA, Japan or China. 
Fourth, one of the weaknesses of this research is that the data have been gathered in a 
snapshot. In order to validate the results, the study should be replicated in the future. As 
Tippins and Sohi (2003) argue in their study, "this (cross-sectional research design) is 
currently the standard methodology in strategy research but is known to suffer from certain 
drawbacks. Although we tried to correct these drawbacks through careful selection of the 
respondents and a cross-check of their knowledgeability and involvement, the drawbacks 
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cannot be completely ruled-out" (p. 757). The best way to deal with this limitation is 
through longitudinal studies. However, given the limited span of time to do further 
longitudinal examination was considered unfeasible. Therefore, a follow-up survey should 
be undertaken in some years' time in order to give us greater confidence in the causal 
relationships identified in the present study. However, the low responses in surveys and the 
high volatility of firms might not allow to carry out a proper longitudinal study. In this 
respect, the most appropriate manner to address the evolution of capabilities would be by 
employing qualitative methods, - however, it would be at the expense of low 
generabilisability. 
The results of this research, therefore, should be interpreted with caution, although they 
provide a useful base to initiate qualitative investigations on those factors identified as 
significant in order to study how dynamic capabilities are shaped over time, a different 
research question from the one addressed here. 
Indeed, any survey methodology should be preceded and followed by qualitative 
investigations, as part of the "research wheel" mentioned in Chapter 6, page 124. However, 
due to the limited period to do a PhD, a trade-off had to be made. As explained in page 
136, the researcher decided to go for a survey without a previous qualitative investigation, 
since she considered that the extensive literature on knowledge management was plenty of 
qualitative studies and provided sufficient basis to inform the construction of the model. In 
this way, further qualitative investigation could be carried out to strengthen the results and 
conclusions drawn. However, given the difficulties in getting enough responses, the 
research covered the quantitative stage, leaving the qualitative follow-up part for future 
research. Therefore, the solely reliance on quantitative methods is a limitation of the 
present research which should be solved in future research, by gaining more profound 
insights of the results by using "fine-grained" methodologies (Harrigan, 1983). 
On the other hand, the cross-checking of the data would allow further refinement of the 
model and more insight on the long-term sustainability of competitive advantages. In order 
to minimise this weakness, different statistical techniques have been used in order to 
corroborate the results obtained. 
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Fifth, the adoption of the KBV and, in consequence, the firm as unit of analysis does not 
allow taking into account the agency theory. Therefore, the specific interactive influence of 
actors on organisations cannot be assessed. 
Sixth, although all researches are based on the same theoretical grounds, there is not 
agreement in definitions, classifications and operationalisations differ among them. 
Therefore, this makes difficult the comparison of results. On the other hand, the 
employment of different approaches allows addressing the problem from different 
perspectives, which provides useful and complementary insights. 
Seventh, as said in Chapter 5, this study has assumed Likert-scales as continuous variables, 
hence measurement error have been introduced. However, given that this assumption is a 
common practice in management research, this limitation is common in quantitative 
researches, although not always stated. There are two other limitations regarding the 
statistical analysis. First, as mentioned in page 195, the factor analysis regarding 
knowledge management capabilities was limited due to the impossibility of including all 
the variables related to knowledge management given the lack of sufficient responses. 
Alternatively, different factor analyses have been performed according to the 
conceptualisation of knowledge management capabilities. Second, it must be highlighted 
that there are correlations among the scales obtained by orthogonal rotation, and, though 
ideally they should be uncorrelated, these correlations represent a frequent limitation when 
applying this rotation method. 
Finally, given the great amount of data gathered, further analysis could have been carried 
out. However, acknowledging the limitation of resources, the researcher has stuck to the 
initial research questions and objectives. 
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9.4 Future Research 
The results of this study points to a number of interesting directions for future 
research. Based on the limitations presented above, the following avenues for 
additional research are suggested. 
Overall, this thesis represents the first attempt to study knowledge management 
capabilities and ICT capabilities within SMEs using a quantitative approach. 
Acknowledging the difficulties in defining knowledge management capabilities and 
the little previous research regarding SMEs, this research should be considered as the 
first attempt in addressing the problem in an academic way. Therefore, more 
empirical validation of the results is needed. For example, comparison of results 
between large firms and SMEs within the same sector could give very useful insights. 
The lack of enough sample size has not allowed some validation techniques. In order 
to validate this study, further research could replicate it and check whether the results 
remain. Nevertheless, the application of different statistical techniques has 
corroborated the general results. Thus, further research could concentrate on refining 
conceptual definitions and the measurement scales for the constructs, especially those 
who have come up more significant. "Such incremental refinement is in the tradition 
of cumulative research that could build on and extend the findings reported here" 
(Ravichandran and Lertwongsatien, 2005: 260). 
Similarly, In order to be able to have common measures and definitions, academics 
involved in this area could discuss the appropriateness of typologies and constructs. 
Another way of discussing about this would be by employing different constructs for 
the same concept within the same survey and compare the results, using the same 
statistical techniques. Under equal conditions, the scales could be compared and 
assessed. Nevertheless, it must be reminded that the results might depend on the type 
of firms addressed. Service firms might not require the same capabilities as 
manufacturing firms. 
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Once the key factors have been identified, future research should concentrate on 
investigating the results, studying the significant factors in depth, for example, 
carrying out longitudinal and/or qualitative studies, in order to study how dynamic 
capabilities are shaped over time, a different research question from the one addressed 
here. For example, future research should analyse the organisational culture in SMEs 
more profoundly and investigate whether and how the existence of different sub- 
cultures influences knowledge management and ICT capabilities. Also, future reseach 
could investigate how and why SMEs access external knowledge could be of extreme 
importance for policy makers to design their programmes, given the dependence of 
SMEs on governmental support. As seen in section 6.5, quantitative and qualitative 
methodologies (in Harrigan's words, "coarse-grained" and "fine-grained" 
methodologies) have complementary advantages and disadvantages. Therefore, a 
robust research should rely on both methodologies. Given the practical constraints, 
future research should continue the investigation initiated here by employing 
qualitative techniques. 
Moreover, it would be interesting to analyse and compare the differences of this 
research in other contexts, either sector or countries. Cross-cultural comparison 
against the main competitors of EU manufacturers such as USA, Japan or, recently, 
China. 
Although managers in SMEs can give a relatively reliable view of the firm's 
functioning, future research can benefit from multiple respondents within 
organisations, since the present research has taken firms as unit of analysis, not 
persons, even though in the analysis the effect of people as agents is taken into 
consideration. Furthermore, undertaking a multilevel study can improve the 
understanding of how the different parts of an activity system, how they shape each 
other and, for examining the role of CEO in promoting knowledge management 
within SMEs given their central role. Also, given that culture for knowledge has 
resulted a critical factor in predicting all kinds of organisational results, the analysis 
proposed in this research could benefit from studying different styles of organisational 
culture. Furthermore, if this analysis was multilevel, the discussion of the effect of the 
general organisational culture and different co-existing sub-cultures in knowledge 
management could generate insightful results. On the other hand, IS function is 
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becoming more and more spread within organisations, hence multiple respondents 
will provide richer measurement. Another way of dealing with unique respondents, it 
is by applying methodological triangulation, that is, using different sources of 
information such as secondary data or interviews. 
As said before, this research is based on a snapshot, in spite of having considered 
performance over the past three years in order to counterbalance good or bad years 
attributable to unusual circumstances (Miller, 1991). However, the development of 
capabilities occurs over time, hence longitudinal research would be extremely useful 
in studying how dynamic capabilities evolve and interact. 
On the other hand, it should point out that other relationships in different directions 
could be included. The focus of this research is the interaction and effect of 
knowledge management and ICTs as complementary capabilities on organisational 
performance. Future research could add more constructs and relationships to the 
model in order to analyse other interesting interrelationships with knowledge 
management and ICT, such as leadership or entrepreneurial orientation. Apart from 
other constructs, additional theories such as agency theory could be included in the 
research in order to analyse in detail the interaction between actors, organisations and 
practices within organisations. 
Finally, the application of this research model on SMEs which have taken up e- 
commerce as part of their activities, might inform us of what capabilities are 
important to develop in order to be able to undertake this powerful way of acting 
globally. A comparison of firms which have and have not taken up e-commerce 
among their activities might provide very interesting conclusions. 
It is hoped that the theoretical and empirical results presented here provide a useful 
starting point for embarking on future research directions, such the ones described 
above. Therefore, the present research is a valuable foundation of debate for both 
academics and practitioners. 
276 
References 
Abrahamson, E. (1996). "Management Fashion. " Academy of Management Review 21(l): 254-285. 
Agarwal, R. (1998). "Small firm survival and technological activity. " Small Business Economics 11: 
215-224. 
Alavi, M. (1997). "KPMG Peat Marwick U. S.: One Giant Brain. " Harvard Business School 9: 397-108. 
Alavi, M. and D. E. Leidner (2001). "Review: Knowledge Management and Knowledge Management 
Systems: Conceptual Foundations and Research Issues. " MIS Quarterly 25(l): 107. 
Alavi, M. and A. Tiwana (2003). Knowledge Management: The Information Technology Dimension. 
The Blackwell handbook of organizational leaming and knowledge management. M. Easterby- 
Smith and M. A. Lyles. Malden, MA; Oxford, Blackwell Pub. 
Alrneida, P., A. Phcne, et al. (2003). Innovation And Knowledge Management: Scanning, Sourcing, And 
Integration. The Blackwell handbook of organizational leaming and knowledge management. 
M. Easterby-Smith and M. A. Lyles. Malden, MA; Oxford, Blackwell Pub. 
Alt, Mick (1990) "Exploring Hyperspace. A non-mathematical explanation of multivariate analysis", 
McGraw Hill, Berkshire 
Amidon, D. M. (1998). "The Evolving Community of Knowledge Practice: The Ken Awakening. " 
International Journal of Technology Management 16(1-3): 45-63. 
Amit, R. and P. J. H. Schoemaker (1993). "Strategic Assets and Organisational Rent. " Strategic 
ManaRement Journal 14: 33-46. 
Amstrong, J. S. and T. S. Overton (1977). "Estimating non-response bias in mail surveys. " Journal of 
MarketinR Research 14(3): 396-402. 
Andreu, R. and C. Ciborra (1996). "Organisational learning and core capabilities development: the role 
of IT. " The Journal of Strategic Information Systems 5(2): 111-127. 
Antonacopoulou, E. P., J. Ferdinand, et al. (2005). Dynamic Capabilities and Organizational Leaming: 
Socio-Political Tensions in Organizational Renewal. Working Papers Seriesl Advanced Institute 
of Management Research. 
Appleyard, N1. (1996). "How Does Knowledge Flow? Interfirm Patterns in the Semiconductor Industry. " 
Strateizic Manaizement Journal 17: 137-154. 
Argyris, C. and D. Schon (1996). Organizational leaming 11. 
Armbrecht, R., R. Chapas, et al. (2001). "Knowledge Management in Research and Development. " 
Research TechnoloRy Management July-August: 28-48. 
Arrow, K. J. (1963). "Uncertainty and the Welfare Economics of Medical Care. " American Economic 
Review 53(5): 941. 
Augier, M. and D. Teece (2006). "Understanding complex organization: the role of know-how, internal 
structure, and human behavior in the evolution of capabilities " Industrial & Corporate Change. 
Baggaley, A. R. (1981). "Multivariate analysis: An introduction for consumers of behavioural research. " 
Evaluation Review 5: 123-13 1. 
Baird, L and J. Henderson (2001). The Knowledge Engine. San Franscisco, Berrett-Koehler Publishers. 
Baker, W. E. (1992). Networking Smart. New York, McGrawth-Hill. 
Banbury, C. M. and W. Mitchel (1995). "The effect of introducing important incremental innovations on 
market share and business survival. " Strategic Management Journal 16: 161-182. 
Barley, S. R., G. W. Meyer, et al. (1988). "Cultures of Culture: Academics, Practitioners and the 
Pragmatics of Normative Control. " Administrative Science Quarterly 33: 24-60. 
Barney, J. (1991). "Firm Resources and Sustained Competitive Advantage. " Journal of Managemen 
17(l): 99. 
Barney, J. (1995). "Looking inside for competitive advantage. " Academy of Management executive 9(4): 
49-61. 
Barney, J. B. (1986). "Organizational Culture: Can it be a source of sustained competitive advantage? " 
Academy of Management Review 11(3): 656. 
Barney, J. B. (2001). "Is the Resource-Based 'View' a Useful Perspective for Strategic Management 
Research? Yes. " Academy of Management Review 26(l): 41. 
Beijerse, R. (2000). "Knowledge management in small and mediumsized companies: knowledge 
management for entrepreneurs. " Journal of Knowledge Management 4(2): 162-179. 
Bharadwaj, A. S. (2000). "A Resource-Based Perspective on Information Technology Capability and 
Firm Performance: an Empirical Investigation. " MIS Quarterly 24(l): 169. 
277 
Bhatt, G. D. (2000). "A resource-based perspective of developing organizational capabilities for business 
transformation. " Knowled= and Process Management 7(2): 119-129. 
Bierly, P. and A. Chakrabarti (1996). "Generic knowledge strategies in the US pharmaceutical 
industries. " Stratep-ic ManaRement Journal 17(Winter special issue): 123-136. 
Birkinshaw, J., R. Nobel, et al. (2002). "Knowledge as a Contingency Variable: Do the Characteristics of 
Knowledge Predict Organization Structure? " Organization Science 13(3): 274. 
Black, J. A. and K. B. Boal (1994). "Strategic resources: Traits, configurations, and paths to sustainable 
competitive advantage. " Strategic Management Journal 15: 131 - 148. 
Blacker, F. (1993). "Knowledge and the Theory of Organizations: Organizations as Activity Systems and 
the Reframing of Management. " Journal of Management Studies 30(6): 863. 
Blili, S. and L Raymond (1993). "IT: Threats and Opportunities for SMEs. " International Journal of 
Information Mannement 13: 439-448. 
Boland, R. J. and R. V. Tenkasi (1995). "Perspective Making and Perspective Taking in Communities of 
Knowing. " Organization Science 6(4): 350-372. 
Bolton-Committee (197 1). Report on Small Firms. 
Bontis, N., M. Crossan, et al. (2002). "Managing an Organizational Learning System by Aligning Stocks 
and Flows. " Journal of Management Studies 39: 437-469. 
Bowman, C. and V. Ambrosini (2003). "How the resource-based and the dynamic capability views of the 
firm inform corporate-level strategy. " British Journal of Management Studies 14(4): pp 289- 
303. 
Brown, J. S. (1998). "Internet Technology in Support of the Concept of "Communities-of-practice": The 
Case of Xerox. " Accounting, Mannement and Information Technglou 8(4): 227-236. 
Brown, J. S. and P. Duguid (1991). "Organisational Learning and Communities-of-Practice: Toward a 
Unified View of Working, Learning and Innovation. " Organization Science 2(l): 40-57. 
Brown, J. S. and P. Duguid (2001). "Knowledge and Organization: A Social-Practice Perspective. " 
Organization Science 12(2): 198-213. 
Byrd, T. A. and D. E. Turner (2000). "Measuring the Flexibility of Information Technology 
Infrastructure: Exploratory Analysis of a Construct. " Journal of Management Information 
Systems 17(l): 167. 
Caldeira, M. r. M. and J. M. Ward (2002). "Understanding the successful adoption and use of IS/IT in 
SMEs: an explanation from Portuguese manufacturing industries. " Information Systems Journal 
12(2): 121. 
Calori, R. and P. Sarnin (1991). "Corporate culture and economic performance: A French study. " 
Or-eanization Studies 12: 49-74. 
Cangelosi, V. and W. Dill (1965). "Organizational Learning Observations: Toward a Theory. " 
Administrative Science Ouarterlv 10: 175-203. 
Castorina, P. and B. Wood (1988). "Circles in the Fortune 500: Why Circles Fail. " Journal for Quality 
and Participation 11: 40-41. 
Caves, R. E. (1980). " Industrial organization, corporate strategy and structure. " Journal of Economic 
Literature 58: 64-92. 
CBI (2001). The Voice of Enterprise, Confederation of British Industry: SME Council. 
Chakravarthy, B., S. McEvily, et al. (2003). Knowledge Management And Competitive Advantage. The 
Blackwell handbook of organizational learning and knowledge management. M. Easterby-Smith 
and M. A. Lyles. Maiden, MA; Oxford, Blackwell Pub. 
Chakravarthy, B. S. (1986). "Measuring Strategic Performance. " Strategic Management Journal 7: 437- 
458. 
Chakravarti, A. K. (1990). "Innovation and Productivity: an analysis of the Chemical, Textiles and 
Machine Tool Industries in the U. S. " Research Policy 19: 257-269. 
Chandler, A. D. (1990). Scale and scol2e: the dynamics of industrial capitalism. Cambridge, Harvard 
University Press. 
Chaston, I., B. Badger, et al. (2001). "Organizational Learning: An Empirical Assessment of Process in 
Small U. K. Manufacturing Firms. " Journal of Small Business Managemen 39(2): 139-15 1. 
Choi, B. and H. Lee (2003). "An empirical investigation of KM styles and their effect on corporate 
performance. " Information & Management 40(5): 403. 
Churchill, G. A. (1987). Marketing Research: Methodological foundations. London, Dryden Press. 
Ciborra, C. and R. Andreu (2000). Knowledge Across Boundaries: Managing Knowledge in Distributed 
Organizations Working paper 93. London, London School of Economics and Political Science. 
Ciborra, C. and T. Jelassi (1994). Strateaic information systems -a European perspective. New York, 
John Wiley & Sons. 
278 
Ciborra, C. and G. Lanzara (1994). "Formative context and information technology: Understanding the 
dynamics of innovation in organizations. " Accounting Management and Information 
Technology 4(2): 611-626. 
Clarke, J. and P. Turner (2004). "Global competition and the Australian biotechnology industry: 
developing a model of SMEs knowledge management strategies. " Knowledge and Process 
Managemen 11(l). 
Clegg, C. W. (2000). "Sociotechnical principles for systems design. " Applied Erizonomics 31(463-477). 
Clemons, E. K. (1986). "Information Systems for Sustainable Competitive Advantage. " Information & 
Management 11(3): 131-136. 
Cliff, N. (1983). "Some Cautions Concerning the Application of Causal Modelling Methods. " 
Multivariate Behavioural Research 18: 115-126. 
Cohen, W. M. and D. A. Levinthal (1990). "Absorptive Capacity: A New Perspective on Leaming and 
Innovation. " Administrative Science Quarterl 35(l): 128-152. 
Collis, D. J. and C. Montgomery (1995). "Competing on Resources: Strategy in the 1990s. " Harvard 
Business Review uly-August: 119-128. 
Constant, D., L. Sproull, et al. (1996). "The kindness of strangers: the usefulness of electronic weak ties 
for technical advice. " Organization Science 7(2): 119-135. 
Cook, S. D. N. and J. S. Brown (1999). "Bridging Epistemologies: The Generative Dance Between 
Organizational Knowledge and Organizational Knowing. " Organization Science 10(4): 381. 
Coombs, R. and R. Hull (1998). "'Knowledge management practices' and path-dependency in 
innovation. " Research Policy 27(3): 237. 
Cooper, D. R. and C. W. Emory (1995). Business Research Methods. Chicago, Irwin. 
Corso, M., A. Martini, et al. (2003). "Technological and Organizational Tools for Knowledge 
Management: In Search of Configurations. " Small Business Economics 21(4): 397-408. 
Cron, W. L and M. G. Sobol (1983). "The Relationship between Computerization and Performance: A 
Strategy for Maximizing the Economic Benefits of Computerization. " Information & 
Manaizement 6: 171-18 1. 
Crossan, M., H. Lane, et al. (1995). "An Organizational Learning: Dimensions for Theory. " The 
International Journal of Organizational Analysis 3(337-360). 
Cyert, R. M. and J. G. March (1963). A Behavioral Theory of the Firm. Oxford, Blackwell. 
D'Aveni, R. A. (1994). HyMrcompetition: Managing the Dynamics of Strategic Maneuverin . Oxford, Maxwell Macmillan International. 
Damodaran, L. and W. Olphert (2000). "Barriers and facilitators to the use of knowledge management 
systems. " Behaviour & Information Technology 19(6): 405 - 413 
Davenport, T. (1997). Information ecology. New York, Oxford University Press. 
Davenport, T. and J. Glaser (2002). "Just-in-Time Delivery Comes to Knowledge Management. " Harvard 
Business Review 80(7): 5-9. 
Davenport, T. H. and L Prusak (1998). Working knowledge : how organizations manage what Lhey 
know. Boston, Massachusetts, Harvard Business School Press. 
Davidsson, P. (2004). Researchina Entrel2reneurship. New York, Springer. 
DeCarolis, D. M. and D. L Deeds (1999). "The impact of stocks and flows of organizational knowledge 
on firm performance: an empirical investigation of the biotechnology industry. " Strategic 
Management Journal 20(10): 953-968. 
Defining, B. and V. J. Richardson (2002). "Returns on Investments in Information Technology: A 
Research Synthesis. " Journal of Information Systems 16(l): 7-30. 
Defining, B. and T. Stratopoulos (2003). "Determinants of a sustainable competitive advantage due to an 
IT-enabled strategy. " The Journal of Strategic Information Systems 12(l): 7-28. 
Denison, D. and A. Mishra (1995). "Toward a theory of organizational culture and effectiveness. " 
Organization Science 6(2): 204-223. 
Dess, G. C., K. J. McLaughlin, et al. (1995). "The New Corporate Architecture. " Academy o 
Management Executive 9(3): 7-20. 
Dewett, T. and G. R. Jones (2001). "The role of information technology in the organization: a review, 
model, and assessment. " Journal of Management 27(3): 313. 
Dewett, T. and G. R. Jones (2001). The role of information technology in the organization: a review, 
model, and assessment. Journal of Management, Elsevier Science Publishing Company, Inc. 27: 
313. 
Dewey, F. A. (1916). "General Works, Theory and Its History. " American Economic Review 6(l): 90- 
91. 
Diamantopoulos, A. and B. B. Schlegelrnich (1997). Takin%z the fear out of data analysis: a step by step 
Uproach London, The Dryden Press. 
279 
Diamantopoulos, A. and A. L Souchon (1996). "Instrumental, Conceptual and Symbolic Use of Export 
Information: and Exploratory Study of UK Firms. " Advances in International Marketin 8: 117- 
144. 
Dierickx, 1. and K. Cool (1989). "Asset Stock Accumulation and Sustainability of Competitive 
Advantage. " Management Science 35(12): 1504-1511. 
Dingwall, R. (1999). " Professions and Social Order in a Global Society. " International Review of 
Sociology 9(l): 131-140. 
Doherty, N. F. and M. King (2005). "From technical to socio-technical change: tackling the human and 
organizational aspects of systems development projects " European Journal of Information 
Systems 14(l): 1-5. 
Dosi, G., R. Nelson, et al. (2000). The Nature and Dynamics of Organizational Capabilities. New York, 
Oxford University Press. 
Dougherty, D. (1992). "A Practice-Centred Model of Organizational renewal Through Product 
Innovation. " Strategic Management Journal 13(8): 77-92. 
Droge, C., C. Claycomb, et al. (2003). "Does Knowledge Mediate the Effect of Context on Performance? 
Some Initial Evidence. " Decision Sciences 34(3): 541-568. 
Drucker, P. F. (1993). The Post-Capitalist Societ , HarperCollins Publishers, Inc. DTI (1999). Manufacturing in the Knowledge Driven Economy DTI. 
Duhan, S., M. Levy, et al. (2001). "Information systems strategies in knowledge-based SMEs: the role of 
core competencies. " European Journal of Information Systems 10: 25-40. 
DuPont, C. (1986). "Les PME face aux m6gatrends. " Revue Frangaise de Gestion janvier-Nvrier: 96- 
105. 
Dyer, J. H. and K. Nobeoka (2000). "Creating and Managing a High-Performance KnowIedge-Sharing 
Network: The Toyota Case. " Strategic Management Journal 21(3): 345. 
Dyer, J. H. and H. Singh (1998). "The Relational View: Cooperative Strategy and Sources of 
Interorganizational Competitive Advantage. " Academy of Management Review 23(4): 660-679. 
Earl, M. (2001). "Knowledge Management Strategies: Toward a Taxonomy. " Journal of Management 
Information Systems 18(l): 215. 
Easterby-Smith, M., M. Crossan, et al. (2000). "Organizational Learning: Debates Past, Present and 
Future. " Journal of Management Studies 37(6): 783. 
Easterby-Smith, M. and M. A. Lyles (2003). The Blackwell Handbook of Organizational Learninp, and 
Knowled, ze ManaRement. Malden, MA; Oxford, Blackwell Pub., 2003. 
Easterby-Smith, M. and M. A. Lyles (2003). Introduction: Watersheds Of Organizational Learning And 
Knowledge Management. The Blackwell handbook of organizational learnina and knowledge 
managemen . M. Easterby-Smith and M. A. Lyles. Malden, MA; Oxford, Blackwell Pub. Easterby-Smith, M., R. Thorpe, et al. (2002). Management Research: An Introduction. London, SAGE. 
Edmondson, A., R. M. Bohmer, et al. (2001). "Disrupted routines: effects of team learning on new 
technology adaptation. " Administrative Science Quarterly 46: 685-716. 
Edwards, J. S., M. Handzic, et al. (2003). "Knowledge management research & practice: visions and 
directions. " Knowledge Management Research & Practice 1(1): 49-60. 
Eisenhardt, K. M. and J. A. Martin (2000). "Dynamic Capabilities: What Are They? " Strategic 
Management Journal 21(10/11): 1105. 
Eisenhardt, K. M. and F. M. Santos (2002). Knowledge-based View: A New Theory of Strategy? 
Handbook of Strategy and Managemen . A. Pettigrew, H. Thomas and R. Whittington. El Sawy, 0. A., 1. Eriksson, et al. (2001). Understanding shared knowledge creation spaces around 
business processes: precursors to process innovation implementation. International Journal of 
Technology Management. 22: 149. 
European_Commission (1995). Small- and medium-sized enterprises: a dynamic source of employment, 
growth and competitiveness in the European Union. Madrid, Spain, European Commission. 
Farjoun, M. (2002). "Towards an Organic Perspective on Strategy. " Strategic Management Journal 23: 
561-594. 
Feeny, D. F. and L. P. Willcocks (1998). "Core IS Capabilities For Exploiting Information Technology. " 
Sloan Mana2ement Review 39(3): 9. 
Fiol, C. and M. A. Lyles (1985). "Organizational Learning. " Academy of Management Review 10: 803- 
813. 
FJeldstad, 0. and K. Haanes (2001). "Strategy Tradeoffs in the Knowledge and Network Economy 
Business Strategy Review 12(l): 1-10. 
Floyd, S. W. and B. Wooldridge (1999). "Knowledge Creation and Social Networks in Corporate 
Entrepreneurship: The Renewal of Organizational Capability. " Entrepgýýýý 
Practice 23(3): 123-143. 
280 
Foss, N. J. (1999). "Edith Penrose, economics and strategic management " Contributions to Political 
Econom 18(l): 87-104. 
Gartnerý_Group (2004). "Understanding hype cycles. " 
Gatignon, H. and E. Anderson (1988). "The Multinational Corporation's Degree of Control over Foreign 
Subsidiaries: An Empirical Test of a Transaction Cost Explanation " Journal of Law. 
Economics, & Orizanization 4(2): 305-336. 
Ghauri, P. and K. Gronhaug (2002). Research Methods in Business Studies. Harlow, Essex, Prentice 
Hall. 
Godfrey, P. and C. Hill (1995). "The Problem of Unobservables in Strategic Management Research. " 
Strategic Management Journal 16(7): 519-533. 
Gold, A. H., A. Malhotra, et al. (2001). "Knowledge Management: An Organizational Capabilities 
Perspective. " Journal of Management Information Systems 18(l): 185-214. 
Gordon, G. and N. DiTomaso (1992). "Predicting corporate performance from organisational culture. " 
Journal of management studies 29(783-798). 
Gordon, R. and D. Grant (2004). "Knowledge Management or Management of Knowledge? Why People 
Interested in Knowledge Management Need to Consider Foucault and the Construct of Power. " 
Journal of Critical Postmodem Organization Science 3(2): 27-38. 
Grant, R. M. (1991). "The Resource-Based Theory of Competitive Advantage: Implications for Strategy 
Formulation. " California Mannement Review 33(l): 114-135. 
Grant, R. M. (1996). "Toward a Knowledge-based Theory of the Firm. " StrateRic Mana5zement Journal 
17: 109. 
Grant, R. M. (2002). Contempgrary Strategy Analysis. Massachussetts, Blackwell Publishers Inc. 
Gulati, R. and N. Nohria (2000). "Strategic Networks. " Strategic Management Journal 21(3): 203. 
Gupta, A. K. and V. Govindarajan (1991). "Knowledge Flows and the Structure of Control within 
Multinational Corporations. " Academy of Management Review 16(4): 768. 
Hagmann, C. and C. S. McCahon (1993). "Strategic information systems and competitiveness: are firms 
ready for an IST-driven competitive challenge? " Information and Management 25(4): 183-192. 
Hair, J. F., R. L. Tatham, et al. (1998). Multivariate Data Analysis, Prentice Hall. 
Hamel, G. and C. K. Prahalad (1994). Competing for the Future. Boston, Harvard Business School Press. 
Harris, R. G. (2001). "The knowledge-based economy: intellectual origins and new economic 
perspectives. " International Journal of Management Reviews 3(1): 21-40. 
Hartley, K. and J. Hutton (1998). "Large Purchases. " Small Business Economics: 105-126. 
Hashmi, M. S. and J. Cuddy (1990). StrateRic initiatives for introducing CIM technoloizies in Irish SMEs. 
Computer Integrated Manufacturing - Sixth CIM-Europe Annual Conference, Lisbon Springer. 
Haugh, H. M. and P. J. A. Robson (2005). "Are Scottish firms meeting the ICT challenge? Results from a 
National Survey of Enterprise. " Entrepreneurship & Regional Development 
, 
17(3): 205 - 222 Hayes, N. and G. Walsham (2003). The Role of Information and Communication Technologies In 
Knowledge Management Initiatives. The Blackwell handbook of orRanizational leamina and 
knowledge management. M. Easterby-Smith and M. A. Lyles. Malden, MA ; Oxford, Blackwell 
Pub. 
Hedberg, B. (198 1). How Organizations Learn and Unlearn. Handbook of Organizational Design. N. P. C. 
and S. W. H. London: 8-27. 
Helfat, C. E. and R. S. Raubitschek (2000). "Product Sequencing: Co-evolution of Knowledge, 
Capabilities and Products. " StrateRic Manalzement Journal 21(10/11): 961. 
Henderson, R. and 1. Cockburn (1994). "Measuring Competence? Exploring Firm Effects in 
Pharmaceutical Research. " Stratelzic Management Journal 15(8): 63-84. 
Hitt, M. A., L. Bierman, et al. (2001). "Direct and Moderating Effects of Human Capital on Strategy and 
Performance in Professional Service Firms: a Resource-based Perspective. " Academy of 
Management Journal 44: 13-28. 
Hitt, M. A., R. D. Ireland, et al. (2000). "Technological leaming, knowledge management, firm growth 
and performance: an introductory essay. " Journal of Engineering and Technology Management 
17(3): 231-246. 
Hitt, M. A., B. W. Keats, et al. (1998). "Navigating the new competitive landscape: building strategic 
flexibility and competitive advantage in the 21st century. " Academy of Management Executive 
12(4): 22-42. 
Hoffman, K., M. Parejo, et al. (1998). "Small firms, R&D, technology and innovation in the UK: A 
literature review. " Technovation 18(l): 39. 
Hoskisson, R. E., M. A. Hitt, et al. (1999). "Theory and Research in Strategic Management: Swings of a Pendulum. " Journal of Management 25(3): 417. 
281 
lansiti, M. and K. B. Clark (1994). "Integration and Dynamic Capability: Evidence from Product 
Development in Automobiles and Mainframe Computers. " Industrial & Comorate Change 3(3): 
557-605. 
Itami, H. and T. W. Roehl (1987). Mobilizing Invisible Assets. Cambridge, Harvard University Press. 
Jaccard, J. and C. K. Wan (1996). Lisrel Approaches to Interaction Effects in Multiple Regressions. 
Thousand Oaks, Sage. 
Jarzabkowski, P. (2003). "Strategic Practices: An Activity Theory Perspective on Continuity and 
Change. " Journal of Management Studies 40(l): 23-55. 
Jashapara, A. (2003). "Cognition, culture and competition: an empirical test of the learning organization" 
The Learning Organization 10(l): 31-50. 
Johnson, G. and C. Bowman (1999). Strategy and eve! yday reality: The case for the study of 'micro- 
strategy. Annual meeting of EGOS, Warwick. 
Johnson, G., L Melin, et al. (2003). "Guest Editors' Introduction: Micro Strategy and Strategizing: 
Towards an Activity-Based View. " Journal of Management Studies 40(l): 3-22. 
Joreskog, K. G. and D. Sorbom (1993). Lisrel 8: Structural Equation Modelling with the SIMPLIS 
Command Language. Chicago, Scientific Software International. 
Julien, P. A., J. B. Carrieres, et al. (1988). "Les facteurs de diffusion et de penetration des nouvelles 
technologies dans les PME quebecoises. " Revue Internationale P. M. E. 1(2): 193-222. 
Kautz, K. and K. Thaysen (2001). "Knowledge, learning and IT support in a small software company. " 
Journal of Knowledge Management 5(4): 349-357. 
Kearns, G. S. and A. L. Lederer (2003). "A Resource-Based View of Strategic IT Alignment: How 
Knowledge Sharing Creates Competitive Advantage. " Decision Sciences 34(l): 1-29. 
Kelly, K. (1998). New Rules for the New Economy: 10 Radical Strategies for a Connected World 
Middlesex, Viking Press. 
Khandwalla, P. N. (1974). "Mass output orientation of operations technology and organizational 
structure. " Administrative Science Quarterly 19(l): 74-97. 
Kline, P. (2000). Handbook of Psychological Testin . London, Routledge. Kogut, B. and U. Zander (1992). "Knowledge of the Firm, Combinative Capabilities, and the Replication 
of Technology. " Organization Science 3(3): 383. 
Kohli, R. and S. Devaraj (2003). "Measuring Information Technology Payoff. A Meta-Analysis of 
Structural Variables in Firm-Level Empirical Research. " Information Systems Research 14(2): 
127-145. 
Kotter, J. and J. Heskett (1992). Co1porate Culture and Performance. New York, The Free Press. 
Kraaijenbrink, J., F. Wijhoven, et al. (2002). Data collection and Analysis: Scientific Report on KI in 
Practice. Knowledge Integration and Network eXpertise. K. Consortium. Twente, University of 
Twente: 1-48. 
Lee, H. and B. Choi (2003). Knowledge Management Enablers, Processes, and Organizational 
Performance: An Integrative View and Empirical Examination. Journal of Management 
Information Systems , M. E. Sharpe Inc. 20: 179. Lehr, B. and F. Lichtenberg (1999). "Information Technology and its Impact on Productivity: Firm-Level 
Evidence from Government and Private Data Sources, 1977-1993. " Canadian Journal of 
Economics 32(2): 335-362. 
Lei, D., M. Hitt, et al. (1996). "Dynamic core competencies through meta-learning and strategic context. " 
Journal of Managemen 22(4): 549-569. 
Lelic, S. (2002). "Why size doesn't matter. " Knowledge Management 6(2): 11-13. 
Leonard-Barton, D. (1992). "Core Capabilities and Core Rigidities: A Paradox in Managing New Product 
Development. " Strategic Management Journal 13: 111-125. 
Levitt, T. (1989). "Management and Knowledge. " Harvard Business Review 67(3): 8. 
Levy, M., P. Powell, et al. (2001). "SMEs: Aligning IS and the Strategic Context. " Journal of 
Information Technolojzy 16: 133-144. 
Liao, J., H. Welsch, et al. (2003). "Organizational Absorptive Capacity and Responsiveness: An 
Empirical Investigation of Growth-Oriented SMEs. " Entrepreneurship Theory and Practice 
28(l): 63-85. 
Lichtenberg, F. (1995). "The Output Contributions of Computer Equipment and Personnel: A Firm-Level 
Analysis. " Economics of Innovation and New Technology 3(4): 201-217. 
Liebeskind, J. (1996). "Knowledge, strategy and the theory of the firm. " Strategic Management Journal 
17: 93-107. 
Liebowitz, J. and Y. Chen (2001). "Developing Knowledge-sharing Proficiencies. " Knowledae 
Management Review 3(6): 12. 
282 
Liebowitz, J. and L. C. Wilcox (1997). Knowledge Management and its Integrative Elements. Boca 
Raton, New York, CRC Press. 
Lin, X. and R. Germain (2003). "Organizational structure, context, customer orientation, and 
performance: lessons from Chinese state-owned enterprises. " Strategic Management Journal 
24(11): 1131 - 1151. 
Loebbecke, C., P. Fenema, et al. (1999). "Co-opetation and knowledge transfer. " The Data Base for 
Advances in Information Systems 30(2): 14-25. 
Lucas, H. (1999). Information Technologv and the Productivity Paradox. New York, Oxford University 
Press. 
Lucchetti, R. and A. Sterlacchini (2004). "The Adoption of ICT among SMEs: Evidence from an Italian 
Survey. " Small Business Economics 23(2): 151 - 168 
Lyles, M. A. and M. Easterby-Smith (2003). Organizational Learning And Knowledge Management: 
Agendas For Future Research. The Blackwell handbook of organizational learning and 
knowledge management. M. Easterby-Smith and M. A. Lyles. Malden, MA ; Oxford, Blackwell 
Pub. 
Maier, R. (2004). KnowledRe Management Systems. Berlin, Springer. 
Majumdar, S. K. (2000). "Sluggish giants, sticky cultures, and dynamic capability transformation. " 
Journal of Business Venturing 15(l): 59-. 
Makadok, R. (2001). "Toward a Synthesis of the Resource-Based and Dynamic-Capability Views of 
Rent Creation. " Strategic Management Journal 22: 387-394. 
Maltz, E. and A. K. Kohli (1996). "Market Intelligence Dissemination Across Functional Boundaries. " 
Journal of Marketing Research 33(1): 47. 
March, J. G. (1991). "Exploration and Exploitation in Organizational Learning. " Organization Science 
2(l): 71-87. 
March, J. G. and J. Olsen (1975). "Organizational Learning under Ambiguity. " European Journal of 
Policy Review 3(147-17 1). 
Martin, C., L. Martin, et al. (2002). SME Ownership Succession: Business Support and Policy 
Implications. Sheffield, Small Business Service, DTI. 
Mata, F. J. and W. L. Fuerst (1995). "Information Technology and Sustained Competitive Advantage: A 
Resource-based Analysis. " MIS Ouarterly 19(4): 487. 
McAdam, R. (2000). "Knowledge management as a catalyst for innovation within organizations: a 
qualitative study. " Knowledge and Process Management 7(4): 233-241. 
McAdam, R. and R. Reid (2001). "SME and large organisation perceptions of knowledge management: 
comparisons and contrasts. " Journal of Knowledge Management 5(3): 231-241. 
McDermot% R. (1999). "Why information technology inspired but cannot deliver knowledge 
management. " California Management Review 41(4): 103-117. 
McFarlan, W. F. (1984). "Information technology changes the way you compete. " Harvard Business 
Review 62(3): 98-103. 
McGee, J. and H. Thomas (2004). Knowledze as a Lens on the Ji2saw Puzzle of Strategy. BAM 
Conference, Saint Andrews. 
Melville, N., K. Kraemer, et al. (2004). "A Review: Information Technology and Organizational 
Performance: An Integrative Model of IT Business Value. " MIS Quarterly 28(2): 283-322. 
Miller, D. (1991). "Stale in the saddle: CEO tenure and the match between organization and 
environment. ." Mannement Science 37(l): 34-52. Miller, D. and C. Droge (1986). "Psychological and traditional determinants of structure. " Administrative 
Science Ouarterly 31(4): 539-560. 
Mintzberg, H. (1971). "Managerial Work: Analysis from Observation " Management Science. Vol. 18, 
No. 2. Application Series (Oct.. 1971), pp. B97-B 110 18(2): B97-B 110. 
Mintzberg, H. and J. Lampel (1999). "Reflecting on the strategy process". Sloan Management Review. 
Spring: 21-30 
Nadler, J., L. Thompson, et al. (2003). "Learning Negotiation Skills: Four Models of Knowledge 
Creation and Transfer. " Management Science 49(4): 529. 
Nahapiet, J. and S. Ghoshal (1998). "Social Capital, Intellectual Capital and the Organizational 
Advantage. " Academy of Management Review 23(2): 242-266. 
Nelder, G. P. and A. Skandalakis (1999). "Diagnostic Benchmarking for Small- And Medium-Sized 
enterprises. " Proceedings of the Institution of Mechanical EnRineers -- Part B -- En2ineering 
Manufacture 213(3): 323-327. 
Nelson, R. R. and S. G. Winter (1982). "The Schumpeterian Tradeoff Revisited. " American Economic 
Review 72(l): 114. 
283 
Nonaka, 1. (1988). "Toward Middle-Up-Down Management: Accelerating Information Creation. " Sloan 
Management Review 29(3): 9-18. 
Nonaka, 1. (199 1). "The Knowledge Creating Company. " Harvard Business Review 69(6). 
Nonaka, 1. (1994). "A Dynamic Theory of Organizational Knowledge Creation. " Organization Science 
5(l): 14. 
Nonaka, I., P. Byosiere, et al. (1994). "Organizational Knowledge Creation Theory: A First 
Comprehensive Test. " International Business Review 3(4): 337-35 1. 
Nonaka, 1. and H. Takeuchi (1995). The Knowledge-Creating Company. Harvard Review on Knowledge 
Management, Harvard Business School Publishing. 
Nonaka, 1. and H. Takeuchi (1996). "A Theory of Organizational Knowledge Creation. " International 
Journal of Technology Management 11(7/8): 833. 
Nonaka, I., R. Toyama, et al. (2000). "SECI, Ba and Leadership: a Unified Model of Dynamic 
Knowledge Creation. " Long Range Planning 33(l): 5-34. 
Nunnally, J. C. (1978). Psychometric Theoly. New York, McGraw-Hill. 
OECD (1996). The Knowledge-based Economy in 1996, Sicence Technology and Development. Paris, 
OECD. 
OECD (2005). OECD SME and Entrepreneurshil2 Outlook, OECD Publishing 
Olivera, F. (2000). "Memory Systems in Organizations: An Empirical Investigation of Mechanisms for 
Knowledge Collection, Storage and Access. " Journal of Management Studies 37(6): 811. 
Orlikowski, W. J. (1996). "Improvising Organizational Transformation Over Time: A Situated Change 
Perspective. " Information Systems Research 7(l): 63-92. 
Orlikowski, W. J., J. Yates, et al. (1995). "Shaping electronic communication: the metastructuring of 
technology in the context of use. " Organization Science 6(4): 423-444. 
Oyeleran-Oyeyinka, B. (2004). "Learning, Knowledge and Skills: Implications for Firm-level 
Performance in African industry. " International Journal of Technology Management & 
Sustainable Development 3(2): 91-113. 
Pelham, A. M. (2000). "Market Orientation and Other Potential Influences on Performance in Small and 
Medium-Sized Manufacturing Firms. " Journal of Small Business Manalzement 38(l): 48-67. 
Penrose, E. T. (1958). The TheoEy of the Growth of the Firm. New York, Wiley. 
Peteraf, M. A. (1993). "The Cornerstones of Competitive Advantage: A Resource Based View. " Strategic 
Mannement Journal 14: 179-19 1. 
Pfeffer, J. and R. Sutton (2000). The Knowing-Doing Gap. Boston M. A., Harvard Business School Press. 
Polanyi, M. (1966). The Tacit Dimension. New York:, Doubleday. 
Pollard, D. (2003). The Future of Knowledge Management. 2005. 
(http: //blogs. salon. com/0002007rimages/TheFutureofKnowledgeManagement. doc (accessed ib 
10/10/05) 
Porter, M. (1980). Competitive Strategy: Technigues for Analyzing Industries and Competitors. New 
York, Free Press 
Porter, M. (1985). ComILetitive Advantage: Creating and Sustaining Superior Performance. New York, 
Free Press 
Powell, T. C. and A. Dent-Micallef (1997). "Information Technology as Competitive Advantage: The 
Role of Human, Business, and Technology... " Strategic Management Journal 18(5): 375. 
Priem, R. L and Butler (2001). Is the Resource-based 'View' a Useful Perspective for Strategic 
Management Research? Academy of Management Review Academy of Management. 26: 22. 
Quinn, B. (1980). Strateizies for Chan3ze: LoRical Incrementalism. I; Z, Homewood 111. 
Raub, S. and C. Clemens-Ruling (2001). "The Knowledge Management Tussle - Speech Communities 
and Rhetorical Strategies in the Development of Knowledge Management. " Journal of 
Technology Management 16(l): 113-130. 
Ravichandran, T. and C. Lertwongsatien (2005). "Effect of Information Systems Resources and 
Capabilities on Firm Performance: A Resource-Based Perspective " Journal of Management 
Information Systems 21(4): 237-276. 
Ray, G., J. B. Barney, et al. (2004). "Capabilities, business processes, and competitive advantage: 
choosing the dependent variable in empirical tests of the resource-based view. " Strategic 
Management Journal 25(l): 23-37. 
Raymond, L, F. Bergeron, et al. (1998). "Determinants of Business Process Reengineering Success in 
Small and Large Enterprises. " Journal of Small Business Management 36(l): 72-85. 
Raymond, L, J. Brisoux, et al. (2001). "Marketing Information Systems Practices in Small 
Manufacturing Firms: Antecedents and Consequences. " Journal of Computer Information 
Systems 41(3): 32. 
Rogers, E. M. and 1. K. Larsen (1984). Silicon Valley Fever. New York, Basic Books. 
284 
Roos, J. and G. Von Krogh (1996). "The Epistemological Challenge: Managing Knowledge and 
Intellectual Capital. " European Management Journal 14(4): 333-338. 
Ruggles, R. (1998). "The State of the Notion: Knowledge Management in Practice. " California 
Management Review 40(3): 80-89. 
Ruhleder, K. (1994). "Rich and lean representations of information for knowledge: the role of computing 
packages in the work of classical scholars. " ACM Transactions on Information Systems 12(2): 
208-230. 
Ruiz-Mercader, J., A. L. Merono-Cerdan, et al. (2006). "Information technology and leaming: Their 
relationship and impact on organizational performance in small businesses. " International 
Journal of Information Management 26(l): 16-29. 
Rumelt, R. P., D. Schendel, et al. (1991). "Strategic management and economics. " Strategic Management 
Journal: 125-29. 
Rust, J. and S. Golombok (2000). Modem Psychometrics: the Sciecne of Psychological Assessment. 
London, Routhledge. 
Sabherwal, R. and 1. Becerra-Fernandez (2003). "An Empirical Study of the Effect of Knowledge 
Management Processes at Individual, Group, and Organizational Levels*. " Decision Sciences 
34(2): 225-260. 
Sambamurthy, V. and M. Subramani (2005). "Special Issue on Information Technologies and Knowledge 
Management. " MIS Quarterly 29(l): 1-7. 
Sambamurthy, V. and R. Zmud (2000). "The Organising Logic for an Enterprise's IT Activities in the 
Digital Era: a Prognosis of Practice and a Call for Research. " Information Systems Research 
11(2): 1-5. 
Sambamurthy, V. and R. W. Zmud (2000). "Research Commentary: The Organizing Logic for an 
Enterprise's IT Activities in the Digital Era--A Prognosis of Practice and a Call for Research. " 
Information Systems Research 11(2): 105. 
Sanchez, R. and A. Heene (1997). "Reinventing Strategic Management: New Theory and Practice for 
Competence-based Competition. " European Management Journal 15(3): 303. 
Saunders, M., A. Thornhill, et al. (2003). Research Methods for Business Students New York, Prentice 
Hall. 
Saxenian, A. (1990). "Regional Networks and the Resurgence of Silicon Valley. " California 
Management Review 33(l): 89. 
Scarbrough, H. and G. Burrell (1996). The Axeman Commeth: The Changing Roles and Knowledges of 
Middle Manager. The Politics of Management Knowledge. S. a. P. In Clegg, G. . London, Sage: 229-245. 
Scarbrough, H. and J. Swan (2001). "Explaining the Diffusion of Knowledge Management: The Role of 
Fashion. " British Journal of Mannement 12(l): 3. 
Scarbrough, H., J. Swan, et al. (1999). Knowledge Management: a Literature Review. London, CIPD. 
Schultze, U. (2000). "A Confesional Account of an Ethnography about Knowledge Work. " MIS 
Quarterly 24(l): 3-41. 
Schultze, U. and R. J. Boland Jr. (2000). "Knowledge management technology and the reproduction of 
knowledge work practices. " Journal of Strategic Information Systems 9(2-3): 193-212. 
Schultze, U. and Leidner, D. E. (2002) "Studying Knowledge Management in Information Systems 
Research: Discourses and Theoretical Assumptions. " MIS Quarterly 26(3): 213 
Selznick, P. (1957). Leadership in Administration. Evanston IL, Row Peterson. 
Siegel, D. (1997). "The Impact of Computers on Manufacturing Productivity Growth: A Multiple- 
Indicators, Multiple-Causes Approach. " Review of Economics and Statistics 79(l): 68-78. 
Simon, H. A. (1991). "Bounded Rationality and Organizational Learning. " Organization Science 2(l): 
125. 
Slater, S. F. and J. C. Narver (1995). "Market Orientation and the Learning Organization. " Journal of 
Mar! Leting 59(3): 63. 
Smircich, L (1983). "Concepts of Culture and Organizational Analysis. " Administrative Science 
Quarterly 28(3): 339. 
Smith, H. A. and J. D. McKeen (2004). "Developments in Practice Xii: Knowledge-Enabling Business 
Processes. " Communications of AIS 2004(13): 25-38. 
Soo, C., T. Devinney, et al. (2003). The Role of Knowledge Quality in Firm Performance Organizations 
as Knowledge Systems London. H. Tsoukas and N. Mylonopoulos. London, Palgrave. 
Soo, C., T. Dcvinney, et al. (2002). "Knowledge Management: Philosophy, Processes, and Pitfalls. " 
California Management Review 44(4): 129-150. 
285 
Sorensen, C. and M. Kakihara (2002). Knowledge Discourses and Interaction Technology. The Thirty- 
Fifth Hawaii International Conference on System Sciences (HICSS-35), Island of Hawaii (Big 
Island). 
Sparrow, J. (2005). "Classification of Different Knowledge Management Development Approaches of 
SMEs. " Knowlefte Mannement Research & Practice 3: 136-145. 
Spender, J. C. (1996). "Making Knowledge the Basis of a Dynamic Theory of the Firm. " Strategic 
Mana(, zement Journal 17: 45-62. 
Staples, D. S., K. Greenaway, et al. (2001). "Opportunities for research about managing the knowledge- 
based enterprise. " International Journal of Management Reviews 3(l): 1. 
Statpac (2005) (http: //www. statpac. conVsurveys/sampling. htm) (accessed on 05111105) 
Stewart, T. (2002). "The Case Against Knowledge Management. " Business 2.0 3(l): 80. 
Stiroh, K. J. (2001). "Investing in Information Technology: Productivity Payoffs for U. S. Industries. " 
Current Issues in Economics & Finance 7(6): 175-191. 
Storey, D. (1994). Understandin3z the Small Business Sector. London, Routledge. 
Swan, J. (2003). Knowledge Management In Action. Handbook on Knowledge Managemen. C. W. 
Holsapple. Berlin, Springer-Verlag: 271-296. 0 
SzuIanski, G. (1996). "Exploring Internal Stickiness: Impediments to the Transfer of Best Practice within 
the Firm. " Strateizic Management Journal 17(Special Issue): 27-43. 
Tabachnik, B. G. and L. S. Fidell (2001). Using Multivariate Statistics. Boston, Allyn and Bacon. 
Tanriverdi, H. and N. Venkatraman (2005). "Knowledge Relatedness and the Performance of 
Multibusiness Firms. " StrateRic Mannement Journal 26(2): 97-119. 
Teece, D. J. (1982). "Towards an Economic Theory of the Multiproduct Firm. " Journal of Economic 
Behavior and Omanization 30): 39-63. 
Teece, D. J. (1998). "Capturing Value from Knowledge Assets: The New Economy, Markets for Know- 
how, and Intangible Assets. " California Mana1zement Review 40(3): 55. 
Teece, D. J. (1998). "Research Directions for Knowledge Management. " California Management Review 
40(3): 289. 
Teece, D. J. (2000). "Strategies for Managing Knowledge Assets: the Role of Firm Structure and 
Industrial Context. " Long Range Planning 33(l): 35. 
Teece, D. J. and G. Pisano (1994). "The Dynamic Capabilities of Firms: an Introduction. " Industrial & 
CoMprate Change 3(3): 537-556. 
Teece, D. J., G. Pisano, et al. (1997). "Dynamic Capabilities and Strategic Management. " Strategic 
Management Journal 18(7): 509-533. 
Tippins, M. J. and R. S. Sohi (2003). "It Competency and Firm Performance: Is Organizational Learning 
a Missing Link? " Strategic Management Journal 24(8): 745. 
Tsai, W. and S. Ghoshal (1998). "Social capital and value creation: The role of intrafirm networks. " 
Academy of Management Journal 41(4): 464. 
Tsoukas, H. (1996). "The Firm as a Distributed Knowledge System: A Constructionist Approach. " 
Strategic Management Journal 17(Special Issue): 11-25. 
Tsoukas, H. and N. Mylonopoulos (2004). "Introduction: Knowledge Construction and Creation in 
Organizations. " British Journal of Management 15(l): I-S8. 
Tsoukas, H. and E. Vladimirou (2001). "What is Organizational Knowledge? " Journal of Management 
Studies 38(7): 973. 
Tsui, E. (2005). "The role of IT in KM: where are we now and where are we heading? " Journal of 
Knowledge Management 9(l): 3-6. 
Un, C. A. and A. Cuervo-Cazurra (2004). "Strategies for Knowledge Creation in Firms. " British Journal 
of Management 15(l): 27-S41. 
Valentine, R. and D. Knights (1998). "TQM and BPR - can you spot the difference? " Personnel Review 
27(l): 78-85. 
Van den Hooff, B., J. Vijvers, et al. (2003). "Foundations and Applications of a Knowledge Management 
Scan. " Eurol2gan Management Journal 21(2): 237-246. 
Van Der Heijden, H. (2001). "Measuring IT core capabilities for electronic commerce. " Journal of 
Information Technology 16(l): 13-22. 
Van Maanen, J. (1983). Qualitative Methodology. London, Sage. 
Van Wijk, R., F. A. J. Van Den Bosch, et al. (2003). Knowledge And Networks. The Blackwell 
handbook of organizational learning and knowledae manaizement. M. Easterby-Smith and M. A. 
Lyles. Maiden, MA; Oxford, Blackwell Pub. 
Vera, D. and M. Crossan (2003). Organizational Learning And Knowledge Management: Toward An 
Integrative Framework. The Blackwell handbook of organizational learning and knowledize 
manaRement. M. Easterby-Smith and M. A. Lyles. Malden, MA; Oxford, Blackwell Pub. 
286 
Von Hippel, E. (1988). "The sources of innovation. " McKinsey QuarteLly 1: 72. 
Von Krogh, G. (2003). Knowledge Sharing And The Communal Resource. The Blackwell handbook of 
organizational learning and knowledge management. M. Easterby-Smith and M. A. Lyles. 
Malden, MA ; Oxford, Blackwell Pub. 
Von Krogh, G., 1. Nonaka, et al. (2001). "Making the Most of Your Company's Knowledge: A Strategic 
Framework. " Long Rane Planning 34(4): 421-439. 
Von Krogh, G., J. Roos, et al. (1998). Knowing in Firms: Understanding. Managing and Measurin 
Knowledge. London, SAGE. 
Vos, J., J. Keizer, et al. (1998). "Diagnosing knowledge needs for SME's. " Technological Forecasting 
and Social Change 58(3): 227-239. 
Wade, M. and J. Hulland (2004). "Review: The Resource-Based View and Information Systems 
Research. " MIS Quarterly 28(l): 107-142. 
Walsh, J. P. and R. D. Dewar (1987). "Formulation and the organizational life cycle. " Journal of 
Management Studies 24(3). 
Walsh, J. P. and G. R. Ungson (1991). "Organizational Memory. " Academy of Management Review 
16(l): 57. 
Walsharn, G. (1993). IntervretinR information systems in organizations. Chichester, Wiley. 
Wernerfeltý B. (1984). "A Resource-based View of the Firm. " Strategi Mana3zement Journal 5: 171-180. 
Whittington, R. (1993). What Is Strategy and Does It Matter? London, Routledge. 
Wiklund, J. and D. Shepherd (2003). "Knowledge-Based Resources, Entrepreneurial Orientation, and 
The Performance Of Small And Medium-Sized Businesses. " Strategic Management Journal 
24(13): 1307-1314. 
Williamson, 0. E. (1975). Markets and Hierarchies: Analysis and Antitrust Im2lications. London, The 
Free Press. 
Williamson, 0. E. (1991). "Calculativeness, Trust and Economic Organization. " Journal of Law and 
Economics 26: 453-486. 
Yates, J., W. J. Orlikowski, et al. (1999). "Explicit and Implicit Structuring of Genres in Electronic 
Communication: Reinforcement and Change of Social Interaction. " Organization Science 10(l): 
83-103. 
Yli-Renko, H., E. Autio, et al. (2001). "Social Capital, Knowledge Acquisition, and Knowledge 
Exploitation in Young Technology-Based Firms. " Strategic Management Journal 22(6n): 587. 
Zack, M. H. (1999). "Developing a Knowledge Strategy. " California Management Revig-W 41(3): 125. 
Zenger, T. R. and B. S. Lawrence (1989). "Organizational Demography: The Differential Effects of Age 
and Tenure Distributions on Technical Communication. " Academy of Management Journal 
32(2): 353. 
Zuboff, S. (1988). In the aRe of the smart machine: the future of work and powe . New York, Basic Books. 
287 
Appendix I: Research Questionnaire 
Analysing Knowledge Management and 
Information Technologies capabilities and their 
effect on Performance 
.. ýý'ý 
UNIVERSITY 
of 
GLASGOW 
Thank you very much for filling out this questionnaire. 
All information will be kept strictly confidential 
In case of requiring further explanations, please contact Miss Amaia Ibänez de 
Opacua at: 0216831 i 9student. qla. ac. uk or at: +44 (0)141-330 2000 (ext: 0061) 
In case of not filling up the questionnaire, please send it back in enclosed self- 
addressed freepost envelope, stating the reason/s why you are not participating. 
SECTION A: INTRODUCTORY QUESTIONS 
1.1 How would you characterize the MAIN PRODUCTS (in terms of sales) of your firm? (please tick one) 
rAacr very equipment 
Materials and components 
Q Consumer products 
Q Others (please specify) .............................................................................................. 
............................................................................................................................. 
1.2 Please indicate which SECTOR your firm belongs to: ................................................................... 
1.3 How would you characterize the PRODUCTION PROCESS for your main product (in terms of sales)? 
pease 'cK one 
Q Single unit 
Q Small series 
Q Large series 
Q Mass production 
'Q Do' t know 
1.4 Please. indicate whether your firm is: Q Autonomous 
o ease ! c; c^e Q Subsidiary of a larger firm 
1.5 Please indicate the YEAR OF FOUNDATION of your firm: 
1.6 Please estimate the proportions of your staff that reach each of the following as the highest levels of 
FORMAL EDUCATION: 
°° School leavers 
°° College graduates 
°° University graduates 
°c Postgraduates 
100 =z TOTAL 
1.7 Please estimate the following: 
Numoe, o` employees in your firm: _ ý° employees involved in Research and Development activities (R&D) or tick Q if being outsourced 
°= employees involved in Information Systems activities or tick El if being outsourced 
1.8 Please estimate the following amounts 5 years ago: 
Number o' empioyees in your firm: 
°o employees involved in Research and Development activities (R&D) or tick Q if being outsourced 
°o employees involved in Information Systems activities or tickQ if being outsourced 
Tick tý, s does not apply 
1.9 HOW MANY other sites does your firm have in the following areas apart from your main location? 
Locally (wthin 50 miles from the main location) 
Within the country but not locally 
Within the EU but not within the country 
Beyond the EU 
1.10 What does the STRUCTURE of your firm look like? (Please tick one) 
Q Hierarchical structure 
0 Flat structure 
13 Structure by projects (matrix organization) 
D Flexible and temporary organisation 
O Others (please specify) ................................................................................................. 
I- I 
1.11 Please describe the position of the person RESPONSIBLE FOR INFORMATION SYSTEMS WITHIN the 
organization structure (Please tick one) 
1: 1 Part of the Finance Department 
El Part of Directorial Team 
El Others (please specify) .................................. 
.................................................................. 
..................... 
..................... 
........................ 
.............. I ......... 
...... 
...... 
......... 
......... 
1.12 Please indicate the LEVEL OF CHANGE that your firm unde rgoes in the fol lowing aspects: 
(Please circle one number to indicate the speed of change) 
No change Small changes Signi ficant change 
within the last in the last wit hin the last 
5 years 3 years year 
Logistics processes change ............................................ ... (1) (2) (3) (4) (5) Product life cycle i. e. products becoming obsolete .............. .... (1) (2) (3) (4) (5) Core production processes change .................................. .... (1) (2) (3) (4) (5) New product introduction ............................................... .... (1) (2) (3) (4) (5) Others (please stipulate) ................................................ ..... (1) (2) (3) (4) (5) 
1.13 How often have you used the following CONTROL METHODS in the last year? 
(Please circle one number to indicate the degree of usage) 
Never Once Every Monthly Weekly 
6 rnonths 
Comprehensive management and information system control (1) (2) (3) (4) (5) 
Use of cost centres for cost control ........................................ (1) (2) (3) (4) (5) Quality control of operations (e. g. using sampling and other methods) (1) (2) (3) (4) (5) 
Formal appraisal of personnel .............................................. (1) (2) (3) (4) (5) 
1.14 At what level are the following DECISIONS made? (Please circle one number to indicate the level of decision) 
Gral. Manager At the shop level 
Factory/ warehouse location planning (1) (2) (3) (4) (5) 
New process design/research budgeting (1) (2) (3) (4) (5) 
Information system decisions (e. g. adopting new technology) (1) 
(2) (3) (4) (5) 
Inventory planning (1) (2) (3) (4) (5) 
1.15 Please estimate the proportion of your STAKEHOLDERS (customers, suppliers, competitors) in each of 
the following classes: 
Customers Suppliers Competitors 
Large f-rms .. --_.. -z--- o>ees 
00 °b 00 
Medium firms (between 50 and 250 employees) % % % 
Small firms 
, 
between 10 and 50 employees) °ö 
Micro firms (with less than 10 employees) % % % 
consumers °, ö N/A N/A 
Others % % % 
TOTAL 100 10 100 °0 100 °% 
1.16 Please estimate the proportion of your STAKEHOLDERS (customers, suppliers, competitors) located: 
Customers Suppliers Competitors 
Locally --a; 00 o-o o-o 
Within the country % % % 
Within the EU % % % 
Beyond the EU % % % 
Others % °o 0 
TOTAL 100 % 100 °0 100 00 
1-3 
SECTION B: KNOWLEDGE MANAGEMENT CAPABILITIES 
Please circle one number for each of these statements, indicating the extent to which you agree or disagree with them 
[ KNOWLEDGE ACQUISITION 
This section is concerned with the way your firm acquires knowledge from individuals, from groups or from 
external sources. 
Strongly Strongly 
disagree agree 
1 The firm knows the skills and capabilities of each of their staff (1) (2) (3) (4) (5) 
2 Staff are valued for their individual expertise (1) (2) (3) (4) (5) 
3 The firm provides all their staff with training (1) (2) (3) (4) (5) 
4 The mission. vision and objectives of the firm are clearly explained to new staff (1) (2) (3) (4) (5) 
5 New staff are briefed on the technical specifications and their job/role (1) (2) (3) (4) (5) 
6 The values and philosophy of the firm are clearly explained to new staff (1) (2) (3) (4) (5) 
7 Staff know who to ask when they need knowledge which already exists in the firm (1) (2) (3) (4) (5) 
8 Staff are encouraged to ask for assistance when is needed (1) (2) (3) (4) (5) 
9 Groups get knowledge from existing data about past and/or current experiences (1) (2) (3) (4) (5) 
10 The firm values research activities (1) (2) (3) (4) (5) 
11 Managers keeps themselves updated about what happens within the firm (1) (2) (3) (4) (5) 
12 The firm learns a lot from its customers (1) (2) (3) (4) (5) 
13 The firm learns a lot from its suppliers (1) (2) (3) (4) (5) 
14 The firm learns a lot from its competitors (1) (2) (3) (4) (5) 
15 The firm acquires knowledge from other external sources (1) (2) (3) (4) (5) 
16 Indicate on scale below the description of the nature of communication of each firm function with the rest of the 
functions: 
Sporadic and 
informal ýe contacts 
Passing information 
when r (]uirnlf 
Frequent 
C. nrnmýýnirý 01onti 
Rngul. n ý ummumcations , md FI I end 
(2) (3) (4) (5) 
Production (1) (2) (3) (4) (5) 
Purchasing (1) (2) (3) (4) (5) 
Finance (1) (2) (3) (4) (5) 
Sales (1) (2) (3) (4) (5) 
R&D (1) (2) (3) (4) (5) 
Information Systems (1) (2) (3) (4) (5) 
Human Resources Management (1) (2) (3) (4) (5) 
1-4 
KNOWLEDGE SHARING 
This section is concerned with the knowledge your firm possesses or has acquired and how it is disseminated 
and shared across the firm. 
17 Staff are encouraged to interact with other groups 
18 Staff are encouraged to discuss their work with people in their own workgroup 
19 The incentive system promotes group work and activities 
20 Knowledge and/or information are distributed throughout the firm 
21 Knowledge and/or information is exchanged with business partners 
22 The firm looks for possible collaboration opportunities with other firms 
23 The firm's organizational structure supports collaboration 
24 Staff have adequate resources to work individually 
25 Staff have adequate resources to work in groups 
26 Communication within the firm is open 
27 Communication within the firm happens regularly 
28 Trust is promoted by the firm 
29 Transparency is promoted by the firm in communication 
30 Commitment to the firm's mission is promoted by the firm 
31 The firm attempts to protect its strategic knowledge 
Strongly Strongly 
disagree agree 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
ME KNOWLEDGE INTEGRATION 
This section relates to the knowledge your firm possesses or has acquired and how it is integrated and 
assimilated across the firm. 
Strongly Strongly 
disagree agree 
32 Staff are encouraged to practice what they have learnt (1) (2) (3) (4) (5) 
33 Staff are encouraged to try out new ideas at work (1) (2) (3) (4) (5) 
34 Disagreements between staff are allowed (1) (2) (3) (4) (5) 
35 Outdated knowledge and/or information is replaced systematically (1) (2) (3) (4) (5) 
36 Open discussions happen in order to arrive at a common view (1) (2) (3) (4) (5) 
37 After every successful project, the group reflects on the "lessons learned" (1) (2) (3) (4) (5) 
38 After every unsuccessful project, the group reflects on the "lessons learned" (1) (2) (3) (4) (5) 
39 All the staff are working towards the same vision (1) (2) (3) (4) (5) 
40 Functional strategies are aligned with the general strategy of the firm (1) (2) (3) (4) (5) 
i- s 
This section describes different practices related to knowledge. 
Please tick whether your firm carries out the practices below or not and, if yes, rate their importance by circling the appropriate 
number (1 very little importance. 5. very important) 
Importance 
In terms of leatning experiences. our firm provides: ' do don t- + 
1 Training on the site of job (1) (2) (3) (4) (5) 
2 Continuous plans of training for each employee (1) (2) (3) (4) (5) 
3 Apprenticeship / shadowing with experienced staff F-1 F-1 (1) (2) (3) (4) (5) 
4 Employee rotation to learn new tasks (1) (2) (3) (4) (5) 
5 Opportunity to attend at external centres, fairs, conference or other events (1) (2) (3) (4) (5) 
6 The use of consultancy services when required (1) (2) (3) (4) (5) 
7 Courses provided through the Internet (1) (2) (3) (4) (5) 
8 Documentation showing the skills of every person in the firm (1) (2) (3) (4) (5) 
9 Knowledge of people's skills based through direct contact or informal means (1) (2) (3) (4) (5) 
10 Paper-based documentation (books, articles. brochures, handbooks, etc. ) -1 F-1 (1) (2) (3) (4) (5) 
11 Records stored in paper form E-1 (1) (2) (3) (4) (5) 
12 Records stored in computer-form 
[: ] (1) (2) (3) (4) (5) 
13 Opportunities to speak to staff involved in previous projects F-1 (1) (2) (3) (4) (5) 
Importance 
In order to know the changes in the environment, our firm: ' do don t - + 
14 Benchmarks (analysing competitors' products, processes, technologies, strategies ... 
II I] (1) (2) (3) (4) (5) 
15 Does market research 
r-] F-1 (1) (2) (3) (4) (5) 
16 Monitors the environment continuously 
J__J r-] (1) (2) (3) (4) (5) 
In order to enable experimentation and innovation. our firm facilitates: 
17 The provision of resources to experiment 
18 Simulations / experiments in pilot areas 
19 Simulation by computer software 
CEO gathers information about what is happening in the firm via: 
20 Regular communication with functional /departmental managers 
21 Use of data provided by the information system 
22 Walking around the firm 
Importance 
do don't -+ 
(1) (2) (3) (4) (5) 
Q Q (1) (2) (3) (4) (5) 
(1) (2) (3) (4) (5) 
Importance 
do don't - + 
J ý_ l (1) (2) (3) (4) (5) 
Q Q (1) (2) (3) (4) (5) 
Q Q (1) (2) (3) (4) (5) 
I- () 
Importance 
our firm communicates with different parties through: do don't - + 
23 Formal face to face meetings with team members I LJ (1) (2) (3) (4) (5) 
24 Formal face to face meetings with other functions or departments F-1 [ý] (1) (2) (3) (4) (5) 
25 Formal face to face meetings with CEO F-1 D (1) (2) (3) (4) (5) 
26 Formal face to face meetings with suppliers F-1 (1) (2) (3) (4) (5) 
27 Formal face to face meetings with customers Fý (1) (2) (3) (4) (5) 
28 Personal and informal contact with team members 71 D (1) (2) (3) (4) (5) 
29 Personal and informal contact with other functions or departments r__j [-] (1) (2) (3) (4) (5) 
30 Personal and informal contact with CEO F_ý E] (1) (2) (3) (4) (5) 
31 Personal and informal contact with suppliers F__] [] (1) (2) (3) (4) (5) 
32 Personal and informal contact with customers F__j [: ] (1) (2) (3) (4) (5) 
33 The use of memos, suggestion schemes, etc r__j F-1 (1) (2) (3) (4) (5) 
34 Periodic internal publications (e. g. newsletters) D (1) (2) (3) (4) (5) 
35 The use of metaphors. examples or visual communication F-1 (1) (2) (3) (4) (5) 
36 Visits by customers to our firm [7] (1) (2) (3) (4) (5) 
37 Visits to customers F-1 D (1) (2) (3) (4) (5) 
38 Visits by suppliers to our firm E] (1) (2) (3) (4) (5) 
39 Visits to suppliers (1) (2) (3) (4) (5) 
Importanc e 
Th e normal way(s) of wot king in our firm is: ' do don t - + 
40 individual work LJ (1) (2) (3) (4) (5) 
41 In functional teams (1) (2) (3) (4) (5) 
42 in cross-functional teams (1) (2) (3) (4) (5) 
43 in multidisciplinary groups (including external people such as customers and/or suppliers) (1) (2) (3) (4) (5) 
Importance 
In order to facilitate work activities, our firm: ' do don t - + 
44 Provides meeting rooms r [ 
-] 
(1) (2) (3) (4) (5) 
45 Acknowledges the need for spare time for problem solving, research, etc. [-: 
] [-] (1) (2) (3) (4) (5) 
46 Provides ergonomic and comfortable work places 
F-] E] (1) (2) (3) (4) (5) 
47 Gives incentives for team results F-1 F-] (1) (2) (3) (4) (5) 
48 Gives incentives for helping others (1) (2) (3) (4) (5) 
49 Gives incentives for participation in social activities (1) (2) (3) (4) (5) 
50 Has a statement of the values of the firm (1) (2) (3) (4) (5) 
51 Organises social activities outside the firm (1) (2) (3) (4) (5) 
52 Uses the examples given by senior staff (1) (2) (3) (4) (5) 
Importance 
in general our firm's written data are stoted: 
do don't - + 
53 in paper form E] j (1) (2) (3) (4) (5) 
54 in computer databases F-] D (1) (2) (3) (4) (5) 
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Importance 
Our firm remembers meeting outcomes and other internal communications 
through: do don't - + 
55 Reliance on our memory (1) (2) (3) (4) (5) 
56 Generation of some kind of meeting report after meetings (1) (2) (3) (4) (5) 
57 Collection of records such as written notes, e-mail, sketches, etc. (1) (2) (3) (4) (5) 
Importance 
Knowledge produced or acquired in our firm is protected by: ' do don t - + 
58 Intellectual property rights (such as patents. trademarks. copyrights, etc. ) (1) (2) (3) (4) (5) 
59 Controlling access to confidential information stored in paper form (1) (2) (3) (4) (5) 
60 Controlling access to confidential information stored in databases (1) (2) (3) (4) (5) 
Importance 
In terms of external relationships. our firm: 
' do don t- + 
61 Regularly exchanges basic data with customers J I- 1 (1) (2) (3) (4) (5) 
62 Regularly exchanges basic data with suppliers (1) (2) (3) (4) (5) 
63 Regularly exchanges basic data with competitors (1) (2) (3) (4) (5) 
64 Collaborates with customers on specific projects or initiatives F-1 D (1) (2) (3) (4) (5) 
65 Collaborates with suppliers on specific projects or initiatives (1) (2) (3) (4) (5) 
66 Collaborates with competitors on specific projects or initiatives F (1) (2) (3) (4) (5) 
Importance 
our firm applies collaboration strategies such as: 
' do don t- + 
67 Mergers (1) (2) (3) (4) (5) 
68 Acquisitions of firms (1) (2) (3) (4) (5) 
69 joint-ventures / Strategic alliances (1) (2) (3) (4) (5) 
70 R&D contracted-in or Licensed-in FJ F-I (1) (2) (3) (4) (5) 
Importance 
our firm carries out other practices to manage knowledge 
' do don t- + 
71 ........................................................................................................................ 
L] 1 -1 (1) (2) (3) (4) (5) 
72 .1...................................................................................................................... Fý L-] (1) (2) (3) (4) (5) 
Please add any comment about the practices indicated in this section 
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SECTION C: INFORMATION TECHNOLOGIES CAPABILITIES 
3 IT INFRASTRUCTURE 
This section relates to the Information Technologies which exist in your firm, their importance and their intensity 
of their use. 
Please tick whether your firm has the technologies below or not and, if yes, rate their importance by circling the 
appropriate number (1: very little importance, 5: very important) 
Importance 
do don't -+ 
a Data mining / text retrieval software Q [j (1) (2) (3) (4) (5) 
b Expert or decision support software [J [] (1) (2) (3) (4) (5) 
c Automatic e-mail alerts 
Li ý1 (1) (2) (3) (4) (5) 
d Search engine or Web crawler Q Q (1) (2) (3) (4) (5) 
e Intelligent agent or artificial intelligence (1) (2) (3) (4) (5) 
f Mind / knowledge mapping software Q [] (1) (2) (3) (4) (5) 
g Computer based training / e-learning. Q L1 (1) (2) (3) (4) (5) 
h Design SW (CAD, CAM. PDM) F7 [] (1) (2) (3) (4) (5) 
i Simulation software 
Q C] (1) (2) (3) (4) (5) 
i Phone Q Q (1) (2) (3) (4) (5) 
k E-mail or chatting software 
Q Q (1) (2) (3) (4) (5) 
Groupware (e. g. bulletin board) Q Q (1) (2) (3) (4) (5) 
m Project management software 
Q CI (1) (2) (3) (4) (5) 
n Extranet Q [] (1) (2) (3) (4) (5) 
o Integrated software (MRP. ERP) Q Cý (1) (2) (3) (4) (5) 
p Content / document management software 
Q F-] (1) (2) (3) (4) (5) 
q Intranet or enterprise information portal 
Q C] (1) (2) (3) (4) (5) 
r Knowledge repository or digital archive Q [II (1) (2) (3) (4) (5) 
5 Workflow / process management software Q Ej (1) (2) (3) (4) (5) 
Others 
t 
... ........ .. . 
Q Q (1) (2) (3) (4) (5) 
u 
.......... . . . ................................................................. 
.......................................................... 
Q Qý (1) (2) (3) (4) (5) 
v 
.. ................................ [Q Q (1) (2) (3) (4) (5) 
W ............................................................................................ 
Q Q (1) (2) (3) (4) (5) 
y ............................................................................................ 
Q Q (1) (2) (3) (4) (5) 
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This section considers issues related to Information Technologies (IT) infrastructure, in terms of both software and 
hardware. 
Please circle one number on each statement to indicate the degree of agreement or disagreement with the following 
statements. 
Strongly Strongly 
disagree agree 
1 Few problems of compatibility arise when adding new IT to the existing one (1) (2) (3) (4) (5) 
2 The firm has addressed the issue of data security (1) (2) (3) (4) (5) 
3 New IT aims to enable better communication (1) (2) (3) (4) (5) 
4 The firm is consistently able to provide the necessary capital for IT investments (1) (2) (3) (4) (5) 
5 The firm creates customized software applications when necessary (1) (2) (3) (4) (5) 
6 The firm prevents its IT infrastructure from being imitated (1) (2) (3) (4) (5) 
7 The firm possesses an appropriate IT infrastructure to support the business (1) (2) (3) (4) (5) 
GE, HUMAN IT SKILLS 
This questions consider the human issues related to Information Technologies (IT), including those people in 
charge of IT implementation, those that use the technology and the managers. 
Please crc! e ore ........ n each statement to indicate the degree of agreement or disagreement with the following 
statements 
Staff responsible for the implementation of IT... 
Strongly 
disagree 
Strongly 
agree 
8 ... possess a 
high level of technical expertise (1) (2) (3) (4) (5) 
9 ... are encouraged to learn about new technologies (1) (2) (3) (4) (5) 
10 ... closely 
follows emerging trends in IT (1) (2) (3) (4) (5) 
11 ... take part in the formulation of organisational strategy (1) (2) (3) (4) (5) 
12 ... 
know well all of the firm's processes (1) (2) (3) (4) (5) 
13 ... are actively engaged in the redesign of the business processes (1) (2) (3) (4) (5) 
14 ... aim to support communication across the firm (1) (2) (3) (4) (5) 
15 ... collaborate with customers & suppliers to ease communications (1) (2) (3) (4) (5) 
16 ... write clear and useful 
documentation regarding IT (1) (2) (3) (4) (5) 
17 ... work together with other departments in teams (1) (2) (3) (4) (5) 
18 ... are self-directed and proactive (1) 
(2) (3) (4) (5) 
19 ... manage contracts effectively with IT suppliers (1) (2) (3) (4) (5) 
20 ... actively research the 
best IT practices of other companies (1) (2) (3) (4) (5) 
Staff, in general.... 
Strongly 
disagree 
Strongly 
agree 
21 ... are well trained in the use of new IT (1) (2) (3) (4) (5) 
22 ... make full use of the current IT infrastructure (1) (2) (3) (4) (5) 
23 ... accept new IT with few problems (1) (2) (3) (4) (5) 
24 ... are involved early in the process of IT adoption (1) (2) (3) (4) (5) 
Managers... Strongly 
di 
Strongly 
sagree agree 
25 ... are clearly committed 
to IT (1) (2) (3) (4) (5) 
SECTION D: ORGANIZATIONAL PERFORMANCE 
Please circle one number on each statement to indicate the degree of agreement or disagreement with the following 
statements. 
Compared with your main competitors, over the last 3 years Strongly Strongly disagree Agree 
your firm...: 
1 has been more successful (1) (2) (3) (4) (5) (6) (7) 
2 ... has had a greater market share 
(1) (2) (3) (4) (5) (6) (7) 
3 ... has grown faster 
(1) (2) (3) (4) (5) (6) (7) 
4 ... has been more profitable 
(1) (2) (3) (4) (5) (6) (7) 
5 ... 
has been more innovative (1) (2) (3) (4) (5) (6) (7) 
6 ... has responded quicker to changes 
in the market (1) (2) (3) (4) (5) (6) (7) 
7 ... 
has been more adaptable and flexible, adjusting your (1) (2) (3) (4) (5) (6) (7) 
objectives to changes in the market 
Please indicate the percentage change over the last 3 years on each of the following indicators: 
__ change from previous year ( please i ndicate + or -) 
2001 2002 2003 
8 Sales growth % % 
9 Market share growth % 
10 Profit growth % % % 
11 ROA (return on assets) % 
Where is your main geographic location located? 
In relation to thls mar geographic location. please estimate: 
12 Percentage of turnover in 2003 invested in Information Systems: 
13 Estimated total sales in 2003: 
14 The following sources of competitive advantage (Please circle one number on each source to indicate the degree of strengte 
Firm-specific advantages 
Product development efforts...... 
Service level 
.......................... 
Product quality level ................ 
Price level 
............................. 
Technological flexibility 
............ 
Brand positioning .................... 
Process development efforts ..... 
Level of process technology ...... 
Ne,, e'oduct introduction ... _-.... 
Labour costs .... ___ .............. 
Localization-specific advantages 
Ra., material costs ......... 
Number of competitors ............ 
Degree of Iindustry concentration 
Relationship with retailers ........ 
Relationship-specific Advantages 
Love costs of distr but on 
Relationships with suppliers ..... 
Access to cheap raw materials .. 
Very poor Neutral Very strong 
.............................. 
(1) (2) (3) (4) (5) 
............................. (1) (2) (3) (4) (5) 
........................... (1) (2) (3) (4) (5) 
......................... (1) (2) (3) (4) (5) 
............................ (1) (2) (3) (4) (5) 
............................. (1) (2) (3) (4) (5) 
............................. (1) (2) (3) (4) (5) 
............................. 
(1) (2) (3) (4) (5) 
................ (1) (2) (3) (4) (5) 
............................ (1) (2) (3) (4) (5) 
.............. (1) (2) (3) (4) (5) 
............................... (1) (2) (3) (4) (5) 
.......... (1) (2) (3) (4) (5) 
............................. (1) (2) (3) (4) (5) 
.................. (1) (2) (3) (4) (5) 
.............................. (1) (2) (3) (4) (5) 
............................... (1) (2) (3) (4) (5) 
RESPONDENT 
Your time arc effort in competing this questionnaire is very much appreciated. In case we need to find interesting 
to contact you for additional information in our further research, could we contact you? Please, indicate: 
Q Yes Q No 
Please tick if you would like a copy of the research results: Q 
We would appreciate if you could provide us with your contact details, but if you would prefer to remain 
anonymous. please return the questionnaire with the following section blank. 
Your name 
Position / Job title 
Company 
................................................................................................................ 
Address 
................................................................................................................ 
............................................................................................................ 
Email address 
Thank you very much for filling out this questionnaire. 
All information will be kept strictly confidential 
UNIVERSI'T'Y 
GLASGOW 
Pease 
-., -,, -., any comment roc%e space is needed, continue in another sheet) 
Appendix II: Covering Letter 
Miss Amaia Ibanez de Opacua 
Doctoral student 
University of Glasgow 
School of Business & Management 
West Quadrangle, Gilbert Scott Building 
Glasgow G12 8QQ 
Phone: +44(0)141 330 2000 (extension 0061) 
Fax +44(0)141 330 5669 
Email: 021683 11 @student. gla. ac. uk 
Dear Sir/Madam 
20th September 2004 
I am writing you to ask for your collaboration in a research project studying autonomous and 
subsidiary Small and Medium Enterprises (SMEs) within UK, Ireland and Spain. This project is 
part of my PhD, therefore your participation is critical to the completion of my studies. 
The purpose of my research is to explore the way(s) in which SMEs manage knowledge, 
utilize Information and Communication Technologies and the impacts of these activities on 
organizational performance. 
Your help in this study is invaluable. As a mark of my gratitude for the time spent filling in the 
attached questionnaire, I will develop a specific report assessing your company in comparison 
with the final results of the survey and return it to you at the end of the project. 
All the information returned in this questionnaire will be used purely for the purposes of this 
research and will be treated as strictly confidential. 
Finally, I would like to highlight the fact that there are no right answers for the questionnaire 
since the study is concerned about aggregated results in order to identify trends. Please do 
not feel that either you or your firm is being subjected to undue scrutiny when completing 
the questionnaire. 
If you require further information, please do not hesitate to contact me at the address 
specified above. Thank you in advance for your collaboration. If you do not wish to 
participate in the study, please return the questionnaire using the enclosed envelope, noting 
your name and address in order that you can be deleted from our mailing list. I would also be 
grateful if you could state the reason(s) why you do not wish to participate. 
I look forward to receiving your filled-up questionnaire using the enclosed freepost envelope 
within the next three weeks. 
Yours sincerely 
Arnaia Ibanez de Opacua 
Doctoral Student 
University of Glasgow 
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Appendix III: Factor Analysis 
The application of the statistical technique called factor analysis will follow a 
systematic procedure, which requires making decisions regarding different aspects 
involved in the use of factor analysis for the given data. Such decisions are illustrated 
in the decision diagram shown in Figure III-1. Thus, the following section will 
describe the stages of the factor analysis procedure followed by the present study. 
Sta eg 1: Objectives of Factor Analysis 
The constructs used in this research include a significant amount of items since they 
aim at capturing the maximum amount of aspects involved. In order to handle them in 
an easier way, factor analysis is applied, since one of the aims of this technique is to 
summarize the data in a smaller number of dimensions or factors. Due to the 
exploratory nature of the research, the type of factor analysis applied is exploratory. 
Stage 2: Designing a Factor Analysis 
Factor analysis has been used to group the variables, not cases, in a smaller number of 
dimensions or factors. Otherwise, the statistical technique to be employed would have 
been cluster analysis. 
Hair et al (1995) recommend a set of pre-conditions to perform factor analysis. First, 
factor analysis should be applied to samples of not fewer than 50 observations and, 
preferably, more 100 or larger. In this case, the sample of 159 valid answers meets the 
requirements. Second, the general rule of having at least five times as many 
observations as there are variables has been covered, since the maximum number of 
variables included in factor analysis is 25, thus it requires a minimum of 125 cases. 
Anyway, the adequacy of sampling will has also been checked later looking at other 
measures, such as Kaiser-Meyer-Olkin Measure. 
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Research Problem 
Is the analysis exploratory or confirmatory? 
Stage 1: Objectives of FA Select objective(s): (a) Data summarization & 
identifying structures (b) Data reduction 
If exploratory 
Stage 2: Designing a FA Select the Type of FA 
What is being grouped - variables or cases? 
If grouped by variables 
Research Desicn 
What variables are included? 
How are the variables measured? 
What is the desired sample size? 
Stage 3: Assumptions of FA Assumptions 
Statistical considerations of normality, 
linearity and homoscedasticity 
Homogeneity of sample 
Conceptual linkages 
Stage 4: Deriving Factors and Selecting a Factor Method 
Assessing Overall Fit F-ý Is the total variance or only common variance analysed? 
Specifying the Factor Matrix 
Determine the number of factors to be retained 
Selecting a Rotational method 
Orthogonal (varimax, equimas, quartimax) 
Oblique (oblimin, promax, orthoblique) 
Stage 5: Interpreting the Factors No Interpreting the Rotated Factor Matrix 
Can significant loadings be found? 
Can factors be named? 
Are commonalities sufficient? 
If confirmatory 9 
Structural Equation Modelling 
If grouped by cases-> 
Cluster Analysis 
,r Yes 
Factor Model Respecfication 
Yes 
Were any variables deleted? 
Do you want to change the number of factors? 
Do you want another type of rotation? 
Staue 6: Validation of FA 
V No 
Validation of the Factor Matrix 
Split / multiple samples 
Separate analysis for subgroups 
Identify influential cases 
Stage 7: Additional uses of I Selection of Surrogate Il Computation of Factor Scores II Creation of Summated Scales 
FA results 
l Vaniahlec 
Figure III-1: Decision diagram in Factor Analysis (Source: Hair et al, 1995) 
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Stage 3: Assumptions of Factor Analysis 
As for the rest of multivariate techniques, factor analysis is based on the assumption 
of normality, linearity, homoscedasticity and multicollinearity. However, these 
assumptions are more conceptual than statistical (Hair et al, 1995). While, the 
violation of the first three assumptions slightly affects the results, multicollinearity is 
even desired. Hair et al (1995) suggest that the inter-items correlations should be 
greater than 0.30, condition that is also met by the sample data. The Barlett test of 
sphericity has also given information about the correlation among the variables, 
showing positive results. 
Stage 4: Deriving Factors and Assessing Overall Fit 
The present study uses the software SPSS to run factor analysis with the aim of 
identifying the underlying dimensions or factors which account for most of the 
variance in the larger amount of variables. Principal components has been used to 
extract the first solution has been, since this method is adequate when the objective is 
to summarize the original information into a smaller number of factors (Hair et al, 
1995). The difference between this and other methods, such as factor component, is 
that it considers the total amount of variance. 
In order to extract the factors, having Eigenvalues greater than 1 has been applied as a 
decision rule. Having set the number of factors, the loadings of each variable on them 
have been examined in order to assess to which factor variables load more 
significantly. The factor loadings in the solutions indicate the degree of correlation 
between the variables and the factors. Following the guidelines of BMDP statistical 
software (Hair et al, 1995), in a sample of 150 observations factor loadings greater 
than 0.45 may be considered significant. However, here a more conservative criteria 
has been selected: items with a factor loading of at least 0.50 and with no loadings on 
other factors greater than 0.40 have been perceived as component of one scale. Those 
variables not loading to any factor have been removed. 
Once the scales have been determined, they are rotated by using an orthogonal 
rotation called varimax in order to get a more interpretable solution. Orthogonal 
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rotation has been chosen given that the objective of the factor analysis is to reduce the 
number of original variables, while oblique rotation is more used in confirmatory 
studies, where the number of factors is known. Among the orthogonal rotations, the 
varimax approach has been adopted, since it maximises the variance of the scale and 
it is the most widely used for exploratory purposes. Table 39 in Chapter 8 summarises 
the scales extracted from the factor analysis. 
Stage 5: Interpreting the Scales 
The number of responses to perform factor analysis is meritorious (between 0.80 and 
0.89) according to Kaiser-Meyer-Olkin (KMO) measure, is characterized as 
meritorious (see Table 39). KMO measure indicates the proportion of common 
variance among the variables accounted for by the extracted factors. Bartlett's test of 
sphericity is also satisfactory, thus it demonstrates the equal variance among the 
group of variables. On the other hand, the total variance explained by the solution is 
good, since in the social sciences a percentage greater than 60 is considered 
satisfactory (see Table 39). 
The scales have been purified based on their internal reliabilities, that is, on Pearson 
correlation when the scales are formed by two items, while for those factors with 
more than two items internal reliability is assessed by using Cronbach's alpha. This 
coefficient measures how well a set of items measures a unidimensional latent 
construct. In exploratory researches a lower limit for Cronbach's alpha of 0.60 is 
agreed. However, all factors except for one (Factor 11, with alpha=0.62) have a 
Cronbach's alpha greater than 0.70, which is considered satisfactory. Also, the scales 
have been purified in order to get internal consistency. According to Robinson et al 
(1991), the thumb rules should be to have item-to-total correlations greater than 0.50 
and inter-itein correlations greater than 0.30. However, different opinions about the 
threshold values for item-to-total correlations propose values ranging from 0.30 and 
0.60 (Green et al, 1988; Steenkamp and Van Trijp, 1991). This research adopts the 
middle view and follows the advice of Nunnally (1967) who recommends that items 
with item-to total correlation below 0.4 be excluded. 
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Taking into account the above criteria, some constructs have been purified (see 
appendix). Factor 3 does not meet the requirements for unidimensionality due to 
factor KACQ14, hence it is removed from the scale. For the same reason, in Factor 5 
and Factor 8 items KACQ3 and KINT35, respectively, are removed. Regarding, 
Factor 9, itein KSH31 is excluded from the scale since, although it still exceeds the 
threshold of item-to-total correlation greater than 0.40, the purification results in 
increased internal reliability. On the contrary, Factor 11 shows that KSH21 has a low 
item-to-total correlation and does not correlate very well with KSH19. However, the 
reliability of the scale would be reduced to 0.56, which is unacceptable here. In 
consequence, two alternatives are possible: one is to drop this scale from the final 
result, while the other option is to include the three items that compound the scale 
separately. The researcher has opted for the latter as, otherwise, the total variance 
explained by the factor analysis would drop below the desired level. The different 
scales extracted have been labelled as indicated in Table 40 (Chapter 8). 
Stage 6: Validation of Factor Analysis 
Once the results have been obtained, the researcher should assess the level to which 
they represent the population. There are different ways of doing so: by replicating the 
study with a random sample of the data or even with a new separate data. Also, 
confirmatory factor analysis through structural equation modelling could be applied. 
The alternative of replicating the procedure with a sample of the available data is not 
possible due to the insufficient sample size according to the requirement of a 
minimum of 5 cases per variable. On the other hand, Further confirmatory factor 
analysis could be performed in the future, since such technique will not be addressed 
in this thesis. 
Stage 7: Creation of Summated Scales 
Having in mind the objective of the factor analysis, that is, summarising, summated 
scales are calculated based on the original variables and the extracted factorial 
structure. Such scales are conformed the set of dependent and independent variables 
used in the follosing statistical analysis. 
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NOTE: Purification of the Scales 
Factor 1: Culture for knowledge 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha KSH27 KSH28 KSH29 Correlation Deleted 
0.85 
KSH26 0.66 0.60 0.57 0.72 0.81 
KSH27 0.61 0.54 0.70 0.82 
KSH28 0.63 0.72 0.81 
KSH29 0.67 0.83 
Factor 2: Organizational alignment 
Cronbach 
Alpha 
Pearson Correlations 
KACQ5 KACQ6 KSH30 KINT39 KINT40 
Corrected 
Item-Total 
Correlation 
Alpha if Item 
Deleted 
0.88 
KACQ4 0.60 0.72 0.68 0.45 0.52 0.76 0.85 
KACQ5 0.63 0.49 0.36 0.37 0.60 0.88 
KACQ6 0.63 0.50 0.51 0.76 0.85 
KSH30 0.51 0.66 0.75 0.85 
KINT39 0.67 0.62 0.87 
KINT40 0.68 0.87 
Factor 3: Collective learning 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha KACQ11 KACQ12 KACQ13 KACQ14 Correlation Deleted 
0.74 
KACQ7 0.49 0.44 0.32 0.19 0.48 0.71 
KACQ11 0.48 0.35 0.17 0.49 0.70 
KACQ12 0.51 0.31 0.61 0.66 
KACQ13 0.47 0.59 0.66 
KA 4 0.39 0.74 
Factor 5: Individuals knowledge identifi cation 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha KACQ2 KAGG3 Correlation Deleted 
0.61 
KACQ1 0.52 0.33 0.51 0.40 
KACQ2 0.27 0.46 0.48 
KACQ3 0.35 0.68 
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Factor 7: Encouragement to participating 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
AI ha KSH18 KINT32 KINT33 Correlation Deleted 
o. n 
KSH17 0.62 0.36 0.36 0.57 0.72 
KSH18 0.48 0.45 0.67 0.66 
KINT32 0.51 0.55 0.73 
KINT33 - 0.53 0.74 
Factor 8: Collective integration 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha KINT36 KINT37 KINT38 Correlation Deleted 
0.75 
K1NT35 0.33 0.37 0.28 0.39 0.77 
KINT36 0.44 0.35 0.46 0.74 
KINT37 0.76 0.73 0.57 
KINT38 - 0.63 0.64 
Factor 9: Resource availability 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha KSH25 KSH31 Correlation Deleted 
0.73 
KSH24 0.69 0.39 0.64 0.54 
KSH25 0.38 0.62 0.56 
KSH3t - 042 0.81 
Factor 11: Internal knowledge sharing 
Standardized Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha KSH2O KSH21 Correlation Deleted 
0.62 
KSH19 0.41 0.29 0.41 0.51 
KSH2O 0.36 0.48 0.45 
KSH21 0.38 0.56 
Factor 12: Commitment to I T by non-specialists 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha ITHUMG22 THUMG23 ITHUMG24 THUMM25 Correlation Deleted 
0.87 
ITHUMG21 0.73 0.59 0.53 0.47 0.70 0.84 
ITHUMG22 0.64 0.58 0.44 0.73 0.83 
ITHUMG23 0.58 0.68 0.76 0.82 
ITHUMG24 0.49 0.66 0.85 
ITHUMM25 0.63 0.85 
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Factor 13: Business support by IT staff 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha ITHUMX12 ITHUMX13 ITHUMX14 Correlation Deleted 
0.81 
ITHUMX11 0.51 0.63 0.52 0.68 0.74 
ITHUMX12 0.46 0.45 0.55 0.77 
FTHUMX13 0.56 0.68 0.74 
ITHUMX14 0.61 0.77 
Factor 14: Proactive IT management 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha ITHUMX17 ITHUMX18 ITHUMX19 Correlation Deleted 
0.80 
ITHUMX16 0.55 0.38 0.45 0.55 0.77 
ITHUMX17 0.52 0.5 0.65 0.73 
ITHUMX18 0.58 0.61 0.74 
ITHUMXI9 0.62 0.74 
Factor 15: i1' ea er tise 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha ITINFR5 ITINFR6 ITINFR7 Correlation Deleted 
0.83 
ITHUMX8 0.63 0.64 0.41 0.67 0.78 
ITHUMX9 0.64 0.45 0.69 0.77 
ITHUMXIO 0.55 0.75 0.74 
ITHUMX20 0.54 0.84 
Factor 16: Sec ure and sufficient IT intercommunica tion 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha ITINFR3 ITINFR4 Correlation Deleted 
0.69 
ITINFR2 1 0.38 0.33 0.43 0.51 
ITINFR3 0.34 0.44 0.50 
ITINFR4 0.40 0.55 
Factor 19: Efficiency 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
AI ha PERSHARE PERGROWT PERPROFI Correlation Deleted 
0.89 
PERSUCC 0.78 0.60 0.64 0.76 0.86 
PERSHARE 0.68 0.68 0.82 0.83 
PERGROWT 0.65 0.72 0.87 
PERPROFI 0.74 0.87 
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Factor 20: Flexibility 
Corrected 
Cronbach Pearson Correlations Item-Total Alpha if Item 
Alpha PERRESPO PERFLEXI Correlation Deleted 
0.89 
PERINNOV 0.73 0.64 0.71 0.91 
PERRESPO 0.83 0.86 0.78 
PERFLEXI 0.79 0.84 
Item 1 Item 2 
Pearson 
Correlation 
Factor 4: External sources KACQ15 
Factor 6: Research promotion KSH9 KSH10 0.36"" 
Factor 10: Collaboration support KSH22 KSH23 0.64"" 
Factor 17: Customized and unique IT infrastructure ITINFR5 ITINFR6 0.42"" 
Factor 18: Technical compatibility ITINFR1 
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Appendix V: Regression Analysis 
8.4.1 Impact of Knowledge Management and ICT Capabilities on Performance 
After the preliminary analysis, regression analysis is run in order to test the research 
questions defined in Chapter 8. As in the section of factor analysis, the different stages 
which a typical regression analysis passes through (see Figure V-I) will be explained. It 
must be remarked that OLS regressions will be applied in this analysis. 
Stage 1: Objectives of Multiple Regression 
Regressions are used to account for the variance in a dependent variable based on linear 
combinations of independent variables. In this study, the objective is to analyse the 
extent to which knowledge management and information systems capabilities influence 
on the organizational perfon-nance. Therefore, the dependent variables are those 
regarding organizational performance and the independent variables, those with regard 
to knowledge management practices and information and communication technologies 
capabilities. The models resulted from the regression analyses determine the set of 
independent variables which explain the maximum amount of variance of the 
organizational perfon-nance. 
It must be noticed that regression analysis can only deal with a unique dependent 
variable. Given that two factors have been extracted in relation to performance, two 
different regressions are analysed. Furthermore, the models resulted will be controlled 
by different contextual variables in order to check for differences depending on 
organizational characteristics. 
V-1 
Research Problem 
Select objective(s): (a) Prediction (b) Explanation 
Stage 1: Objectives of Multiple Select dependent and independent variables I, 
I 
Regression 
Stage 2: Research Design of Research Design Issues 
a Multiple Regression Obtain an adequate sample size to ensure: 
statistical power and generalizability 
Creating Additional Variables 
Transformations to meet assumptions 
Dummy variables for use of nonmetric variables 
Polynomials for curvilinear relationships 
Interaction terms for moderator effects 
Stage 3" Assumptions in Multiple No Assumptions in Multiple Regressions 3: 
Regression Analysis Do the individual variables meet the assumptions 
of normality, linearity, homoscedasticity and 
independence of the error terms? 
Stage 4: Estimating the Regression 
Model and Assessing Overall Fit 
Yes 
Selecting an Estimation Technique 
Does the researcher wish to (1) specify the regression 
model or (2) utilize a regression procedure that selects 
the independent variables to optimise predictions? 
I Does the regression variate meet the 
assumptions of regression analysis? 
Yes 
Yes 
Examine Statistical and Practical Significance 
Coefficient of determination 
Adjusted coefficient of determination 
Standard error of the estimate 
Statistical significance of regression coefficients 
Identify Influential Observations 
Are any observations determined to be influential 
and require deletion from the analysis 
No 
No 
Stage 5: Interpreting the Interpretin tg he Regression Variate 
Regression Variate Evaluate the prediction equation with the regression coefficients Evaluate the relative importance of the independent variables with 
the beta coefficients 
Stage 6: Validation of the Validating the Results 
Regression Model Split - sample analysis Comparing regression models 
Predicting with the model 
Figure V-1: Decision diagram in Regression Analysis 
(Source: Hair et al, 1995) 
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Stage 2: Research Design of A Multiple Regression 
When designing a multiple regression, the sample size is of critical importance since 
it influences the statistical power and the generabilizability of the results. In 
consequence, according to Hair et al (1995), the minimum regression coefficient (R 2) 
that can be found statistically significant at a significance level of 0.05 with a power 
of 0.80 for the given conditions of size (156 cases) and number of independent 
variables (18) is above 15%. With reference to the generabilizability of the results, the 
ratio of observations to independent variables is I to 8.66, which is not very high but 
fairly above the minimum (I to 5, Hair et al, 1995). 
Furthermore, in a second stage, regressions have been controlled by different 
contextual characteristics such as size, control, turbulence and production process. In 
the last case, dummy variables have been created taken as a reference category "single 
process", given its categorical nature. 
Stage 3: Assumptions in Multiple Regression Analysis 
Normality of the variables is met according to the P-P graphs. The rest of assumptions 
(multivariate normality, linearity, homoscedasticity and non-multicollinearity) are 
checked after estimating the model, since most of the tests involve analysing the 
residuals. 
Stage 4: Estimating the Regression Model and Assessing Overall Fit 
" Estimation technique 
At this stage, the estimation of the regression model finally starts. There are several 
methods to select the independent variables to be included in the model. Confirmatory 
selection is based on the entire control of the researcher to select the variables. 
However, the large amount of variates makes the process complicated. Hence, the 
most widely used approach, the sequential method stepwise, has been adopted, since 
it automates the selection process. In order to corroborate the results, backward 
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deletion (another sequential method) has been applied and the results have come up 
very similar. 
The results of regressing the variables regarding knowledge management and 
information and communication technologies capabilities on the factor called 
Effectiveness are as follows: 
Table V-1. Regression on dependent Variable: Effectiveness 
Variables in the Model B (Sign) 
(Constant) . 84 IT intercommunication . 28* Business support by IT staff . 32** Culture for knowledge . 40** 
The results for the regression on the other performanc e factor, labelled as Innovative 
and Quick Flexibility, are shown in Table V-2. 
Table V-2. Regression on dependent Variable: Flexibility 
Variables in the Model B (Sign) 
(Constant) -0.31 Culture for knowledge 0.75** 
Customized IT infrastructure 0.32** 
Commitment to IT by non-technical staff 0.34** 
Culture for knowledge . 40* 
The above models can be translated into the following mathematical relationship: 
Effectiveness = 0.84 +0.28 * IT intercom. + 0.32 * B. support by IT staff + 0.40 * Org. culture 
Flexibility = -0.31 + 0.75 * Org. Culture + 0.32 * Cust. IT infrastructure + 0.34 * IT skills non specialists 
" Meeting assumptions 
Regarding multivariate normality, P-P plots (Figure V-2) show that the regressions 
meet the assumption. Furthermore, they do not present problems of multicollinearity, 
that is, of highly intercorrelated explanatory variables. Tolerances are close to I and 
their inverse, the Variance Inflation Factors (VIF), are close to 1, which means that 
there is little multicollinearity. 
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Figures V-2: P-P plots for Effectiveness and Flexibility models 
In order to check whether the variate meets the remaining assumptions of linearity, 
homoscedasticity and independency and normality of the error terms, the residuals are 
plotted against the predicted values of the dependent variables (Field, 2001). The plots 
(Figures V-3) show a random fall and equally dispersion around zero of the residuals, 
which indicate that the models meet the assumptions. 
8 
a 
Y 
ä 
N[ 
4 
ä 
Scatterplot 
Dependent Variable: Efficiency 
I ýP" e SS I 
°ö ý mOe 
ö 
e"ti e' °" 
may 
=e. e" 
$°° 
.. aa .'et 
Regresfqn SWndw zW Prodded Vdw 
Scatterplot 
Dependent Variable: Flexibility 
Y 
p4) 
Y 
O 
6 
"ý mob. 
Regression Sdndvized Prs6cad Vak» 
Scatterplot 
Dependent Variable: Efficiency 
I 
so 
25 
00 
° 
i 
°° ° 
I 
s° ä°° 
D°o° °e 
°t0 
oý0 
aý 
°° o°Y° 
at o 
° °° ° öa°o °° 
0000 ° 
9° 
t 
.ra .a .iea 
fqC 
4 
Regression Standardized Predicted Value 
.1 I 
U) 
. yq 
mp 
0 
Scatterplot 
Dependent Variable: Flexibility 
e° 
4i 
oö 
e"ö 
e° 
e 
1eee°ý °O°o °em 
a° 
Regresston Adjusted (Press) Predicted Value 
Figures V-3: Plots of residuals against the predicted values 
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" Significance of the models 
The adjusted coefficient of deten-nination (R 2) indicates that 15.4% of the variance in 
effectiveness and 31.6% of the variance in flexibility are explained by their respective 
models. According to the F-tests, the models show great significance. This proves that 
the amount of variation explained by the regression model is more than the variation 
explained by the average, that is, that R2 is greater than 0. In other words, there is a 
linear relationship between dependent and independent variables. 
" Significance of the regression coefficients 
The t-tests of the coefficients test that all the coefficients of the resulting models have 
an impact on the model and. that can be generalized to the population. The significant 
level of the coefficients is 0.05 at the most, but in the majority of cases is less than 
0.01. 
" Identifying influential observations 
All Cook distances are less than 0.11, which indicates that no influential observations 
or outliers have misled the regression, as some suggest that Cook distances greater 
than 1 are indicators of outliers. 
Impact of KAI and ICT Capabilities on Performance with Control Variables 
The models have been controlled for several variables such as turbulence, control, 
size, and process in order to assess their impact on the previous models. The resulting 
models can be seen in Tables V-3 and V-4. The model for Effectiveness has slightly 
increased from 15.4% to 17.3%, while the Flexibility model has gone from 31.6% to 
41.2%. Therefore, the obtained models explain better the variance in the dependent 
variables, than the models without control variables. 
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Table V-3. Regression on dependent Variable: Effectiveness (with control variables) 
Variables in the Model B (Sign) 
(Constant) 1.01 
Business support by IT staff 0.51** 
Culture for knowledge 0.45** 
Table V4. Regression on dependent Variable: Flexibility (with control variables) 
Variables in the Model B (Sign) 
(Constant) -1.21 
Culture for knowledge 0.59** 
Customized IT infrastructure 0.24* 
IT intercommunication 0.33** 
Collective knowledge integration 0.30* 
Turbulence 0.25* 
After satisfactorily testing the assumptions following the procedures explained before, 
it can be concluded that the final models meet all the requirements for OLS 
regressions. Therefore, the latest models are adopted to explain the dependent 
variables. 
In consequence, the new models can be represented as follows: 
Effectiveness = 1.01 +0.45 * Org. Culture + 0.51 * Business support by IT staff 
Flexibility = -1.21+ 0.59 * Org. Culture + 0.24 * Custon-fted and unique IT infrastructure + 0.30 
Collective knowledge integration + 0.33 * Secure and sufficient IT intercomm. + 0.25 * Turbulence 
Stage 5: Interpretin tg he Regression Variates 
See Chapter 8, Section 8.4. 
Stage 6: Validation of the Regression Model 
Once the regression models have been defined, they should be validated. According to 
Hair et al (1995), there are different ways of validating regression models. The most 
appropriate way is to apply the model to a new sample from the same population. 
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Given the limitations of time and resources, the collection of new data is practically 
impossible, hence this option has been discarded. Due to the same reason, prediction 
based on new data applied to the resulted models cannot be carried out. Another 
common practice is to split the sample in two equal parts and test the model in the 
subsets. However, this option has also been rejected, since the amount of responses is 
not sufficient to perforrn the regression using half of the cases. The minimum ratio of 
I variable to 5 cases would not be met. Therefore, the only possible way of validating 
the results is by comparing different regression models based on the adjusted R2. As 
said before, different models have been tried before presenting the final results. The 
comparison of two models, without and with control variables, has been presented. 
Nevertheless, in order to validate the models, canonical correlation analysis will be 
performed in the next chapter, although further validation could be performed in the 
future, with a new sample of the population. 
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Appendix VI: Canonical Correlation Analysis 
As in the previous parts, a systematic procedure will be followed. Such procedure is 
summarized in Figure VI-1. 
Stage 1: Objectives of Canonical Correlation Analysis 
The objective sought in this thesis is to analyse the relationships among knowledge 
management, ICT capabilities and performance, controlled for contextual factors. 
Therefore, the set of dependent variables will be constituted by Effectiveness and 
Flexibility, factors extracted from FA. The set of independent variables includes the 
factors related to knowledge management and to ICT and the selected contextual 
factors. 
Stage 2: Designing Canonical Correlation Analysis 
When designing the analysis, issues such as the sample size must be considered. Hair 
et al (1995) recommend having 10 observations per variable. Such recommendation is 
not met in this research. However, the results will be confronted in order to check 
their validated by doing a sensitivity analysis. 
Stage 3: Assumptions in Canonical Correlation Analysis 
Assumptions in CCA are less restrictive than in OLS regression analysis. For 
example, normality is desired but CCA can also include non-normal variables. 
StaRe 4: DerivinR the Canonical Functions and AssessinR Overall Fit 
CCA is perfon-ned in SPSS by running the appropriate syntax. The output presents 
different canonical functions or variates, that is, different sets of linear combinations 
of dependent and independent variable. However, only the pairs of sets that are 
significant will be interpreted. According to Wilks' lambda test, the first variates are 
the only significant ones at a 0.01 significance level. 
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Stage 1: Objectives of Canonical 
Correlation Analysis 
Stage 2: Designing a Canonical 
Correlation Analysis 
Stage 3: Assumptions in Canonical 
Correlation Analysis 
Stage 4: Deriving the Canonical 
Functions and Assessing Overall Fit 
Stage 5: Interpreting the 
Canonical Variate 
Stage 6: Validation and Diagnosis 
Research Problem 
Select objective(s): (a) Determine relationship among 
sets of variables (b) Achieve maximal correlation (c) 
Explain nature of relationships among sets of variables 
Specify the variables in the dependent variables 
Specify the variables in the independent variables 
Research Design Issues 
Obtain an adequate sample size to ensure: 
statistical power and generalizability 
Assumptions 
Number of observations per variable 
Overall sample size 
Canonical Function Estimation and 
Selection 
Deriving canonical functions 
Selecting functions for interpretation 
Statistical significance 
Magnitude of relationships 
Redundancy measure of shared 
Examine Statistical and Practical Si2nificance 
Coefficient of determination 
Adjusted coefficient of determination 
Standard error of the estimate 
Statistical significance of regression coefficients 
Inte1preting the Canonical Functions and Variables 
Canonical weights 
Canonical loadings 
Canonical cross-loadings 
Validating the Results 
Split - sample analysis 
Sensitivity analysis of variate composition 
Figure VI-1. Decision diagram in Canonical Correlation Analysis 
(Source: Hair et al, 1995) 
VI- 2 
The canonical correlation coefficient (Rcý measures how strong the relationship between 
the two variates is and is calculated by squaring the canonical correlation. In this case the 
canonical correlation coefficient is of 51.41%. 
However, although correlations between the two variates are relatively high, the variates 
might not explain significant proportions of the variance of the dependent variables (flair et 
al, 1995). In order to solve this weakness, another coefficient should be looked at: the 
redundancy coefficient for the dependent variables (Rd), which is an equivalent of the 
Adjusted R2 in regression analysis. Thus, Rd shows the proportion of the original 
dependent variables explained by the set of independent variables. Rd is calculated by 
multiplying the shared variance of the dependent variate and Rc. The Rd for the present 
case is 33.47%. It must be highlighted that, since there are more than one dependent 
variable, one cannot attempt to explain 100% of the variance in the dependent variable sct 
by the independent variable set, hence the Rd obtained is acceptable. 
To sum up, the canonical relationship has proved to be significant and the redundancy test 
acceptable. 
Stage 5: Interpreting the Canonical Variate 
In order to determine the importance of the variables within the canonical variates, there 
are three possible methods: looking at the canonical weights or coefficients, at the 
canonical loadings or at the canonical cross-loadings. Canonical weights are the 
equivalents to the B coefficients in regression. Since they represent the contribution of each 
variable to the variate or linear combination. However, they are unstable, so the canonical 
loadings are preferred. Canonical loadings represent the correlation between the variable 
and its own variate. It is similar to factor loadings in factor analysis. It must be remarked 
that the squared loadings measure the amount of variation in each of the dependent 
variables explained by the dependent canonical variate, and the same, for independent 
variables (Hair et al, 1995). Cross-loadings, however, gives the correlation between the 
variable and the opposite canonical variate. 
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Although canonical loadings are also suitable. canonical cross-loadmos are prcfcrrcd shICC 
they pro\ldc a more direct meaSLII-e of the interrelationship (Hair et al, 1995). With the mim 
of determirifflL, the sl2ilificant variables that conform each variate, a common i-jile of thmi, i) 
of correlation, (2reater than 0.3 has been followed. The results are shown in '1', il)lc 40 mid 
explained in Chapter S. Section 8.5. 
Stage 6: l tºlilutir, n and Diagnosis 
As in the regression analysis. validation by splitting, the data is not possible due to sample 
size. Fioýýe%er. a sen, ýIti\ltv analvsis has been carried out. The stability of the con-clatiow, 
ha,, been checked after deleting some variables. It has been decided 10 dCICtC thC \ AI'lahICS 
hichha\c rc suItC Ll ,, igni l'i ca ii tinthcCCA. The o Li tcoinc Ja 1) 1cisvc ry pwý iii\c, 
since the corrclations- remain stable. 
Takle V'l-1: Sensitivity Analysis 
ariable. 
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. 
110 -. 3 12 -. 11-1 -. 314 -. 31 1 307 -. 28.1 11 1 
1-1-1 F. ('[ 12 14- 111 1148 -. 3 40 -. 34S -. 348 -. 341 -ý) 
1 -. 339 ITITCH.; ()SI .4 - Oio -. 055 -. 054 -. 055 -. 000 030 ()ý I 07 1 
I'm LAI 1 335 -127 -, 
337 -. 344 -. 352 -. 343 -. 325 M 10 
[T Ht% 12 220 -. 203 - "I -I . -26 -. 
236 -. 226 -. 217 -. 212 198 
I-lilt Nil 3 -, 290 07 -. 3 14 -. 333 -. 315 105 -. 315 MO 
1*1 H UM -4 291 - 29S I -. 
291 -. 286 -. 290 -. 294 -. 294 -. 290 A) MI 
SIZE I. N II I I;, - A54 16 1 -. 155 -. 148 -. 149 -. 151- 1 181 
CON1 R()[, 1.11) 14-7 -. 140 23)2 -. 243 -. 250 -. 242 -. 262 -. 259 20s 
H RBI IIN 101) 124 -. 32- 1 -. 325 -. 329 -. 31o -. 34(, -. 325 PSS-1 '14 1- 2-20 
. 
219 
-18 . 
212 
. 
171) 109 238 
PSS 136 111 1 R, -, 141 -I-, L) -. 137 -. 134 -. 147 -. 143 -IM . 
1-11 
PSs-; I ") I-] IS0 -, IS3 -. IQ() -. 183 -. 177 -. 180 -. 162 -. 164 -. 200 
C`. 
\i-4 
